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Section 1 Introduction and Overview
1.1 Background

Monitoring data are a critical part of the Nation’s air program infrastructure. In
general, the Nation’s ambient air monitoring networks:

inform the public of air quality levels and exposure;

establish the compliance status of cities and other areas;

track air quality trends and evaluate progress of emission control
programs,

support development of emission control and air quality research
programs.

Monitoring programs, which are operated largely by State and local agencies and Tribal
(SLT)Nations, are subject to continual changesin local, State, tribal, Federal and
academic priorities. New and revised national ambient air quality standards (NAAQYS)
and other regulatory needs, changing air quality (e.g., genera trend toward reduced
concentrations of criteria pollutants), and an influx of scientific findings and
technological advancements challenge the response capability of the Nation's networks.
The single pollutant measuring approach commonly administered in networksis not an
optimal design for recent integrated air quality management trends such as the linkages
across ozone, fine particulate matter, regiona haze, air toxics, and multi-media
interactions (e.g., atmospheric deposition). Indeed, the current design of the Nation’s
networks still is based largely on the existing monitoring regulations (Code of Federal
Regulations, parts 53 and 58) that were developed in the late 1970's.

The United States spends well over $200 million annually on routine ambient air
monitoring programs. These include avariety of different networks (see more detailed
discussion and mapsin Attachment 1.1) , with differing objectives:

(1)_State and Local Air Monitoring Stations (SLAMS) and National Air
Monitoring Stations (NAMS).

SLAMS and NAMS represent the mgjority of al criteria pollutant (SO,, NO,, CO,
O,, Pb, PM, 5, PM,,) monitoring across the Nation with over 5000 monitors at
approximately 3000 sites.  These stations use Federal Reference or Equivalent
methods (FRM/FEM) for direct comparison to the NAAQS. Design and
measurement requirements for these networks are codified in the Code of Federal
Regulations (CFR) parts 58 (design and quality assurance), 53 (equivalent
methods) and 50 (reference methods). NAMS are a subset of SLAMS that are
designated as national trends sites. The NAMS and SLAMS were developed in
the 1970's with amajor addition of PM, s monitors starting in 1999 associated
with promulgation of the 1997 PM NAAQS. These networks experienced
accelerated growth throughout the 1970s with most components exhibiting
declinesin the number of sites with the exception of ozone and PM,; .
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(2) PM, 5 Networks

The PM, 5 networks includes three major components:

a.) mass only measur ements through nearly 1100 FRM filter-based mass sites
that measure 24 hour averaged concentrations through gravimetry, and
approximately 200 continuously operating mass sites using a range of
technologies;

b) chemical speciation measur ementsthat consists of approximately 50 trend,
250 State Implementation Plan (SIP) and 150 IMPROVE sites, respectively. The
vast mgjority of these sites collect aerosol samples over 24 hours every third day
on filters that are analyzed for trace elements, major ions (sulfates, nitrates and
ammonium) and organic and elemental carbon fractions. Most of the IMPROVE
sites are operated by personnel from the Federal Land Management (FLM) and
Forest and National Park Services; and

C) research “supersites’ executed as cooperative agreements with Universities

and EPA that operate over various periods spanning 1999 to 2003 and conduct a
wealth of standard and research grade measurements. Supersites are designed to
address the extremely complicated sampling issues associated with fine aerosols
and constitute an ambitious technology transfer and liaison effort across research
level and routine network operations.

3) Clean Air Status and Trends Network (CASTNET)

CASTNET originaly was designed to account for progress of strategies targeting
major electrical generating utilities throughout the Midwest which release acid
rain precursor emissions, sulfur and nitrogen oxides. Network operations are
contracted out to private firms funded through Science and Technology (S&T)
funds and managed by EPA’s Office of Air and Radiation. CASTNET consists
of approximately 70 sites located predominantly throughout the East with the
greatest site densities in States along the Ohio River Valley and central
Appalachian Mountains. Aggregate 2-week samples are collected by filter packs
and analyzed for major sulfur and nitrogen oxide transformation compounds (e.g.,
end products such as sulfate and nitrate ions). CASTNET was deployed in the
1980s as part EPA’s National Acid Precipitation Assessment Program (NAPAP).
A network assessment in the mid-1990's led to a more optimized and less
extensive network.

4)_Photochemical Assessment Measurement Stations (PAMS).

PAMS measures ozone precursors { volatile organic compounds (VOC) and
nitrogen oxides (NOx) } which react to form ozone at 75 sitesin 25 metropolitan
areas that were classified as serious 0zone nonattainment coincident with release
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of the 1990 Clean Air Act (CAA) Amendments. The addition of PAMSin the
early to mid- 1990's was a major addition to the national networks, introducing
near research grade measurement technologies to produce continuous data for
over 50 VOC compounds during summer ozone seasons.  More recently, PAMS
has been subject to numerous concerns regarding data quality and lack of data
analysis applications. Recent efforts have explored stronger linkage to air toxics
monitoring as well asidentification of more streamlined PAM S requirements.

5) Air Toxics Monitoring Network.

Nearly 250 air toxics sites have been operated by State and local agencies largely
through their own initiatives and funding as there are no Federal requirements for
air toxics monitoring, and only recently have Federa grant funds been earmarked
for toxics monitoring. A steering committee consisting of EPA and State and
local agency members has been developing a National Air Toxics monitoring
program. The program design effort is starting with a detailed analysis of data
from existing sites and recently deployed pilot studies (measuring 18 species) at
four mgjor urban locations (Providence, RI; Tampa, FL; Detroit, MI; Sedttle,
WA) and six small city/rural locations (Puerto Rico; Keeney knob, WV ; Cedar
Rapids, IA; Grand Junction, CO; Rio Rancho, NM; San Jacinto, CA). Whileair
toxics clearly is aproblem of national scope, the problems are highly variable and
dependent on local conditions (i.e., emissions mix, topography, meteorology).

Historically, as new monitoring needs develop (e.g., for new criteria pollutants,
such as PM, < in 1997), the focus is on that specific pollutant. The incentives for growth
in ambient monitoring activities generally are clear and compelling and based on
scientific findings that lead to revision of air quality standards or identification of
important measurement gaps. Over time, these have generally been “layered” as one
pollutant network upon another, such that we now have an ozone network, a PM,,
network, a carbon monoxide network, etc. Little thought or consideration has
traditionally been given to integration of networks. At atime when resources are
becoming more constrained, yet new air monitoring demands are anticipated, EPA,
working with SLT tribal representatives, initiated a process to take a comprehensive and
holistic look at the way air monitoring in conducted. This process has led to the
development of the proposed National Ambient Air Monitoring Strategy (Strategy).

1.2 Purpose

The Strategy seeks to achieve an appropriate balance between needed stability
and a desired improvement in response capability to scientific finding and emerging
priorities. Assuming limited, at best, resource growth in monitoring programs, serious
efforts must be devoted to optimize resources which can meet evolving monitoring
challenges. Stability in networksis a positive attribute, as considerable time spans
(decadal length) often are required to detect and interpret important air quality trends.
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The capability to meet future monitoring needs is problematic given the current network
structure.

Therefore, the primary purpose, or “goa,” of the Strategy is to manage the
Nation’s air monitoring networks in a manner that addresses the most pressing public
health issues, optimizes efficiency, and accommodates future needs, all within the
congtraints of the available funding.

1.3 Strategy Development Process

The generation of findings and recommendations within this document was
guided by the National Monitoring Strategy Committee (NMSC). The NMSCisa
partnership committee among the EPA, and State/local and tribal representatives (SLTS).
There are 18 members. seven EPA management level staff; seven representatives from
State and local agencies, including the State and Territorial Air Pollution Program
Administrators/Association of Local Air Pollution Control Officials
(STAPPA/ALAPCO); threetribal representatives; and one facilitator. Since 1999,
NMSC members have been meeting on aregular basis to provide the framework for the
Strategy. To that end, this document represents the culmination, collectively, of many
hundreds of hours of discussions, informational reviews, problem solving, issue
resolution, and consensus building.

To support the effort, five technical workgroups were established to probe more
deeply into specific components of the Strategy:

(@ Formal workgroups (mix of staff from EPA and SLTs): These groups met as
part of amajor air monitoring Strategy meeting in October 2001 and have devel oped
key components to the Strategy. The workgroups are as follows:

1. Regulatory Review Workgroup (for modifications to 40 CFR part 58
monitoring regulations including changes in required number of criteria pollutant
sites).

2. Quality Assurance Workgroup (for modifications and recommendations for
improved approaches and consistency in quality assurance programs).

3. Technology Workgroup (for recommendations to accel erate dissemination of
air quality data, and provide areview of EPA’s continuous PM implementation

plan)

b) Two ad-hoc groups. These groups are linked peripheraly to the Strategy
development:

1. Network Assessment Workgroup (technical staff from EPA and SLTsto review
national assessment results; culminated in July 2001 workshop).

2. National Network Design Workgroup (a small subset of NMSC members
developing details on the proposed Nationa Core network.)
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There are aso other existing groups which have had input and bearing on the
activities of the NMSC. These are:

(1) Air Toxics Monitoring Steering Committee - agroup of mostly NMSC
members focusing on specific development of an air toxics monitoring
program and using the overlapping responsibilities to ensure integration with
the Strategy.

(2) Clean Air Scientific Advisory Committee Particulate Matter Monitoring
Subcommittee - This group has been advising EPA on all aspects of
particulate matter air monitoring. Over the last year an emphasis has been
placed on implementing PM continuous monitoring which isamajor
operational element of this overall Strategy.

Together, the interactions of the committees and workgroups have successfully
fostered a process which has substantially enhanced the efforts of the NM SC.

1.4 Operating Principles

Guiding the planning processis a handful of basic principles, agreed to by the
NMSC, which form the foundation for the development of the proposed Strategy. These
principles emphasize the active use of data and assessments, strong interactive
communications, and incorporation of scientific advancements. Each are outlined below:

(1) Partnership: EPA and SLT will jointly lead the planning effort underlying
this Strategy.

(2) “Zero-Sum” Resource Assumption: The Strategy is not a vehicle to add
significant resources for air measurements. Relatively stable but flat spending
is projected for air monitoring activitiesin the near future. Thislevel-
resource assumption can accommodate new air monitoring needs by targeting
reductions in current monitoring, primarily for pollutants which are now well
below the NAAQS. The Strategy does include some additional resource
proposals (i.e., approximately $12-15 million) required to catalyze certain
technology and initial implementation elements of the Strategy.

Furthermore, this Strategy intends to retain the basic infrastructure and
operational stability of existing agencies. Reallocation implies shiftsto
different pollutant measurements and technologies, and not resource shifts
across geographical regimes. Looking toward the longer-term future, a
budget analysis process is warranted to assure that funding levels can sustain
the Strategy.

(3) Elexibility by Balancing National and L ocal Needs: Network design,
divestment, and investment decisions must achieve a balance between
prescription (consistency) and flexibility to accommodate national and local
monitoring objectives, respectively. We must recognize that localized issues
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are“national” issues, and nationally consistent data bases servelocal (SLT
agency) interests aswell. A nationa strategy is enhanced by incorporating
flexible processes to accommodate a spectrum of local and national
objectives. Flexible principles must also be extended to reaching a balance
between retaining valued stable network elements and introducing new
elements that respond to new priorities.

(4) Institutionalize Network Assessments: While this document incorporates
results of broad based assessment of networks, assessments, especidly at the
regional level, should be performed on aregular basis to ensure the relevancy
and stability of network operations.

(5) Demonstrate the Value of Data: Data should be collected only following
defined plansfor its use, an associated commitment to objective analysis, and
an understanding that collection of data determined to be valueless should be
discontinued. A readlistic understanding of data usage and patience must be
exercised, recognizing that beneficial returns often require severa years (e.g.,
identifying trends) of data collection. Implicit is the understanding that
challenges to data usefulness must be answered at a minimum with a defined
set of analysis plans and commitments. Clearly, if data do not undergo
analysis, or plans for doing so are not available, one can only assume that the
data have little or no value.

(6) Optimization Through Integration: Monitoring programs often are
administered on a program-by-program basis, an approach that does not foster
active information flow across monitoring components or the development of
truly complementary networks. The administration of programs should bein
step with our understanding of the scientific and logistical linkages across
programs. For example, the developing air toxics program should be
considered an integration of existing programs (e.g., PAMS, PM, ., State/local
networks) combined with new initiatives. A wealth of complementary
monitoring is performed by other Federal agencies (and other EPA programs)
that support air quality program objectives and, in turn, benefit from the
traditional program.

(7) Effective Interfacing with “ Science:” An emphasis should be placed on
more active engagement with the scientific community, and its products,
recognizing the important role science plays in network design and
technology and the role of networks in assisting scientific research. The
perspective that a clear demarcation exists between science-oriented and
agency-based monitoring is counterproductive to optimizing the collective
value of research and air monitoring. A magjor cultural change that should be
institutionalized is embracing the scientific community as a partner in
planning and advice, as opposed to a limited role of critical review.
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(8) Minimize Adverse Program I mpacts: This Strategy should maintain integrity

of existing agency monitoring programs by emphasizing shiftsin
programmatic areas (e.g., PAMS to toxics, PM,, to PM coarse/toxics, €etc.)
and, if necessary, phase in gradual reductions in programs.

1.5 Components of the Strategy

The Strategy is comprised of several key components, each of which isan integrd

and necessary element for success. These are described in greater detail in subsequent
sections of this document. The components are:

(1)
(2)
3)
(4)

(5)

(6)
(7)

(8)

aclear set of objectives as the foundation for the Strategy (Section 2);
the need and importance of periodic network assessments (Section 3);
the design of the National Core Network (NCore) (Section 4);

areview of quality assurance procedures and recommendations for more
efficient quality assurance programs (Section 5);

alook at new air monitoring and data transfer technologies and how those
can be incorporated into air monitoring networks (Section 6);

areview and understanding of monitoring capabilities (Section 7);

the regulation review process and what changes will be needed to enable the
Strategy (Section 8); and

a communications and outreach program to ensure that agencies, community
groups, business and industry, and the general public can be informed asto
the benefits of implementing the Strategy (Section 9).

Most of these components are integrated and often co-dependent on each other.

For example, national and regional assessments (Section 3) are conducted to provide
broad national targets for implementing changes in existing criteria pollutant networks as
defined by the objectives for the Strategy, asin Section 2.

1.6 Recommendations

In proposing this Strategy, the NM SC is recommending several key changesto

the way air monitoring is conducted. These changes will allow for more efficient
collection of air quality data, more universal use of air quality data, and greater flexibility
in air monitoring to meet the challenges of the twenty-first century in ways that meet

both national and local monitoring needs. The recommendations are:
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(1) The atmosphere isacomplex mixture of pollutants, and monitoring networks
should include a greater level of multi-pollutant monitoring sites;

(2) Continuous measurement technologies, for both gaseous and particulate
pollutants, need to become the mainstay of monitoring networks,

(3) The national “core” monitoring network (called NCore) should be able to
address all the major demands of air monitoring networks, such as:

trend determinations;

reporting to the public;

assessing the effectiveness of control efforts;
providing data for health assessments;

determinations of attainment and nonattainment status,

(6) The network should be flexible enough to meet local air monitoring needs,
such as addressing environmental justice concerns, as well as national air
monitoring objectives,

(7) The network should improve the ability to rapidly communicate air quality
datato the public, using features such as:

AIRNow;
State and local agency websites;
the media (especially TV and radio);

(4) NCore should replace the existing NAMSSLAMS network terminology;

(5) NCore needs to incorporate scientific data needs to a greater extent than
exists under the current network structure;

(6) NCore structure should be three-tiered: [1] a backbone national multi-
pollutant monitoring network; [2] an additional set of sites which can be
single-pollutant to meet the monitoring needs for key pollutants of concern,
such as ozone and PM, ; and [3] alimited number of technically upgraded
“supersites’ which can accommodate scientific needs, such as new instrument
testing; sampling of precursor and intermediate reactionary pollutants; and
measurements of airborne biological particles,

(7) There should be approximately 50 to 60 urban, and 10 to 20 rural “backbone”
NCore sites. To the degree feasible, each State should have at |east one of
these sites;

(8) Tribal participation should complement and enhance the network operated by
State and local agencies,
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(9) Urban sites should be representative of urban-scale conditions, and therefore
comparable among the urban aress;

(10)  Rural sites should be located so as to represent transport corridors,
background conditions, or urban-rural couplet objectives,

(11) Theutilization of new technologiesis strongly encouraged. NCore should
be able to readily accommodate new technologies, both for air pollutant
measurements and the rapid transfer of measured data to the public. Where
measurement technologies are currently lacking, for example, the direct
measurement of diesel particulate matter, research efforts should be
encouraged;

(12) There needs to be recognition that, for many criteria pollutants which are
now well below the Federal NAAQS in many areas of the country (for
example, carbon monoxide, nitrogen dioxide, sulfur dioxide, lead, and even
PM,,), our understanding of air quality conditionsis well characterized.
Further, there needs to be recognition that certain pollutants, such as air toxics
and PM, ¢ are not well characterized. Based on our knowledge and need for
protection of public health, there exists opportunities to reduce resources for
those pollutants which are well characterized and increase resources for those
pollutants which are not well characterized;

(13) There needsto be a process whereby air monitoring networks undergo
periodic assessments to determine if the existing network structureis
optimally meeting national and local objectives. If not, the assessments
should be the basis for network changes,

(14)  With the exception of the “supersites,” the costs for establishing the
NCore sites, including the local, flexible sites, should be covered from
resource savings in reducing the number of monitors based on the network
assessments,

(15) Some elementswill require targeted additional funding, including some
capital costs for new equipment and establishment of the “supersites.”

(16) Recommendations for network changes should engage the public. A
strong public communications program is advocated, both at the national and
local levels;

(17) Inthe establishment of NCore, leveraging of existing networksis
encouraged to the degree feasible;

(18) A review of existing regulationsis needed to identify outdated
requirements and enable NCore. Changes should be promulgated by EPA.
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17 Schedule

The development of the Strategy has taken amost 3 years. In trying to move
forward in an expeditious manner, the following schedule has been devel oped:

Strategy Timeline
Draft Strategy document for NMSC review July 2002
NMSC meeting for release of document July 30, 2002
Draft final document for public comment Sept.- Oct. 2002
Draft Regiona network assessments October 2002
NMSC Review of Comments and Finalization of the January 2003
Monitoring Strategy Document
Final Regional network assessments March 2003
CASAC review Est: 2002-2003
Outreach to science and environmenta groups 2002 -2003
Monitoring regulations proposal to NMSC December 2002
Monitoring regulations proposal in Federal Register June 2003
Monitoring regulations fina December 2003
Deployment 2003 — 2007
1.8 Feedback

This document and the companion * Summary Document” are being made available for
review and comment. Any comments should be submitted by November 22, 2002 to:

MsBrenda Millar or e-mail:

U.SEnvironmental Protection Agency millar.brenda@epamail .epa.gov
OAQPS, C339-02 or fax:

Research Triangle Park, NC 27711 (919) 541-1903

The NMSC will review comments prior to finalizing the National Ambient Air
Monitoring Strategy Document.

Page 1-10



Attachment 1.1 - Overview of the Existing Air Monitoring Networ ks

The mgjor routinely operating ambient air monitoring networks in the United
States include a collection of programs primarily operated by States, local agencies and
tribes:

State and Local Air Monitoring Stations (SLAMS) and National Air Monitoring Stations
(NAMS)

SLAMS and NAMS represent the magjority of all criteria pollutant (SO,, NO,, CO,
O;, Pb, PM, 5, PM,) monitoring across the Nation with over 5000 monitors at
approximately 3000 sites. These stations use Federal reference or equivalent
methods (FRM/FEM) for direct comparison to the NAAQS. Design and
measurement requirements for these networks are codified in the Code of Federal
Regulations (CFR) parts 58 (design and quality assurance), 53 (equivalent
methods), and 50 (reference methods). NAMS are a subset of SLAMS that are
designated as national trends sites. The NAMS and SLAMS were developed in
the 1970's with amajor addition of PM, s monitors starting in 1999 associated
with promulgation of the 1997 PM NAAQS. These networks experienced
accelerated growth throughout the 1970's with most components exhibiting
declinesin the number of sites with the exception of ozone and PM, ¢ (Figure A-1,
and also Table 1). Rethinking the design of SLAMS/NAMS is a central topic of
this Strategy.

TSP CcO NO2  PM10

SQ2 o3 Lead PM2.5

# of Sites by Pollutant (x1000)
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Figure Al. Growth and decline of criteria pollutant
networks.

PM, s networks

The PM, 5 networks include three major components (Figure A2):

1) mass only measur ements through nearly 1100 FRM filter based mass sites
(Figure A3) that measure 24 hour averaged concentrations through gravimetry,
and approximately 200 continuously operating mass sites using a range of
technologies,
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2) chemical speciation measur ements that consists of approximately 50 trend,
250 State Implementation Plan (SIP), and 150 IMPROVE sites (Figure A4),
respectively. The vast majority of these sites collect aerosol samples over 24
hours every third day on filters that are analyzed for trace elements, magjor ions
(sulfates, nitrates, and ammonium) and organic and elemental carbon fractions.
Most of the IMPROVE sites are operated by personnel from the Federal Land
Management (FLM) and Forest and National Park Services. Over thelast five
years, these networks have been subject to reviews by the National Academy of
Sciences (NAS), EPA’s Clean Air Scientific Advisory Committee (CASAC), the
General Accounting Office (GAO), and the Inspector General’ s Office. The
CASAC review by the particle monitoring subcommittee has been engaged with
EPA since 1999. Many of the recommendations related to the introduction of
new methodology, particularly increased continuous particle monitoring and the
corresponding need to redirect resources from FRM filter methods to continuous
and speciation sampling have been addressed in detail through the CASAC
subcommittee on particulate matter monitoring; and

3) 8 Super sites executed as cooperative agreements with Universities and EPA
that (city dependent) operate over various periods spanning 1999 to 2003 and
conduct awealth of standard and research grade measurements. Supersites are
designed to address the extremely complicated sampling issues associated with
fine aerosols and constitute an ambitious technology transfer and liaison effort
across research level and routine network operations.

/\ « 8Enhanced Airsheds

« ~50 Trends SS
(Mass & Components)

« ~50 Sites « 850 Required
(Coordinated With SS) Routine 1050 ERM
-
« ~200 Sites (Sips) Speciation (Compare to
NAAQS)
« ~100 Improve + ~100

Continuous

|Mass Sampling

Figure A2. Overview of PM2.5 monitoring network elements.
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Figure A3. PM, . Federal Reference Monitoring sites.
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Figure A4. PM, . chemical speciation sites.
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Clean Air Statusand Trends Network (CASTNET)

CASTNET originaly was designed to account for progress of strategies targeting
major electrical generating utilities throughout the Midwest which release acid rain
precursor emissions, sulfur, and nitrogen oxides. Network operations are contracted out
to private firms funded through Science and Technology (S&T) funds and managed by
EPA’s Office of Air and Radiation. CASTNET consists of approximately 70 sites
located predominantly throughout the East with greatest site densities in States along the
Ohio River Vdley and cental Appalachian Mountains (Figure A5). Aggregate two week
samples are collected by filter packs and analyzed for major sulfur and nitrogen oxide
transformation compounds (.e.g, end products such as sulfate and nitrate ions).
CASTNET was deployed in the 1980's as part of EPA’s National Acid Precipitation
Assessment Program (NAPAP). A network assessment in the mid-1990's |ead to a more
optimized and less extensive network.
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Figure A5. Clean Air Status and Trends Network (CASTNET).
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Photochemical Assessment M easur ement Stations (PAMS)

PAMS measures ozone precursors { volatile organic compounds (VOC) and
nitrogen oxides (NO,)} which react to form ozone at 75 sitesin 25 metropolitan areas
that were classified as serious 0zone nonattainment coincident with release of the 1990
Clean Air Act (CAA) amendments (Figure A6). The addition of PAMS in the early to
mid-1990's was a mgjor addition (and burden to State and local agencies) to the national
networks, introducing near research grade measurement technol ogies to produce
continuous data for over 50 VOC compounds during summer ozone seasons. PAMS has
been subject to numerous concerns regarding data quality and lack data analysis
applications. More recent efforts have explored stronger linkage to air toxics monitoring
aswell asidentification of more streamlined PAMS requirements (Chapter 4).
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“m
i‘ Portsmouth
. g m#® Boston
Milwaukee Springfield (Mg
. o a7, Providence
‘- *"  Greater Connecticut
..'f New York

B sacramento . Philadelphia

Chicago
:

Santa Barbara‘

Baltimore @
e = Washington

San Joaquin Valley

Ta
entura Countye B i Southeast Desert

Los Angeles

San Diego Phoenix-Mesa

El Paso Dallas - Ft. Worth

Houston &

LEGEND:

Atlanta

Baton Rouge

-- Existing Areas Subject to PAMS Requirements
-- Operational #1, #3, & #4 Sites for 1998

-- Operational #2 Sites for 1998

- New PAMS Areas for 1998

oEE@

Figure A6. Photochemical Assessment Measurement Stations (PAMS)
network.

Air Toxics Monitoring Networ k

Nearly 250 air toxics sites have been operated by State and local agencies largely
through their own initiatives and funding as there are no Federal requirements for air toxics
monitoring, and only recently have Federal Grant funds been earmarked for toxics
monitoring. A steering committee consisting of EPA, State, and local agency members has
been developing a National Air Toxics monitoring program. The program design effort is
starting with a detailed analysis of data from existing sites and recently deployed pilot studies
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(measuring 18 species) at four major urban locations (Providence, RI; Tampa, FL; Detroit,
MlI; Seattle, WA) and six small city/rural locations (Puerto Rico; Keeney Knob, WV; Cedar
Rapids, |A; Grand Junction, CO: Rio Rancho, NM; San Jacinto, CA). While air toxics clearly
isaproblem of national scope, the problems are highly variable and dependent on location
conditions (i.e., emissions mix, topography, meteorology). A majority of resources should be
under the discretion of State/local agencies, and tribes to accommodate the variable and
localized nature of air toxics across the Nation. A fraction of the program will support a
national trends network that measures alimited number of species at perhaps 20-30 locations.
Pilot city studies were initiated in 2001 to develop a consistent data base to support a national
network design. The steering committee has recommended an initial 10- 20 urban and rural
sitesto start this network (Figure A7) .

Air Toxics Monitoring Network: Pilot [
Pilot city site

city sites and proposed Trend sites A Proposed Trend site (rural)

Proposed Trend site (urban)
M Pilot and Trends

Figure A7. Air Toxics Pilot city sites and Proposed trend site locations.
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Tribal Monitoring

Triba land monitoring (Figure A-6) continues to increase in the number of tribes that
operate monitors and the number of parameters that are measured. Asof August 2002,
approximately 46 sites exist for which some data are report to EPA’s AQS. This number will
have reached approximately 50 by year’s end 2002. Included in this number of 6 ozone
monitoring sites; 24 PM,, and PM,, ; fine mass sites; 2 PM, ¢ chemical speciation sites. The
sites aso include alarge number of accompanying meteorological measurements and severa
monitor for VOC and/or toxic chemicals. There are 2 existing IMPROVE fine mass
speciation sites for regiona haze measurements and 11 more sites should be added within the
next year.

Active Tribal Monitoring Sites

[AIRS extraction= 8/12/02; Monitor Type=TRIBAL MONITORS'; No Monitor End Date]
Red = Criteria Pollutant; Blue = Other, © Improve Protocol

1 * 520 total monitors

> @80 Criteria Pollutant monitors »
® 48 total active sites incl. 2 IMPROVE protocol
® 38 Criteria Pollutant sites

Figure A8. Tribal monitoring stations.
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Table A1l. Summary table of national ambient air monitoring networks.

SLAMY Approximate % Messuring > Higorica High Sampling Reporting Notes
NAMS Current Number of 60% NAAQS #Sites Freq. (Year Found
Stes Unless Noted)
Ozone 1167 >80(8hr) 1167 (2002) hourly (May -
September)
PM2.5 1200 >75 1200 (2002) 24-hr average; mix of
daily, every third day
and every sixth day
PM10 1214 <25 1763 (1991) mix of 24-hr. Avg.,
every sixth day; and
hourly
SO2 592 <5 3158 (1975) hourly
NO2 437 <5 1944 (1975) hourly
Cco 498 <5 684 (1981) hourly
Pb 247 <5 1393 (1981) 24-hr. Avg,, every
sixth day
TSP 215 NA 4894 (1981) 24-hr. Avg., every
sixth day
PM25
FRM mass (1100) asabove
Continuous mass 200 NA hourly
Speciation 54 trends; 160 SIP, NA mostly 24-hr. Avg.; mgjor ions (sulfate,
140 IMPROVE every third day nitrate, ammonium);
carbon fractions
(organic and
dementd); trace
metds
PAMS 77 §itesin25 NA mix of hourly, 3-hr. ozone and NO2
MSA's Avg. and 24-hr. indudein SLAMY
Average (56 VOC's, NAMS
TNMOC and
carbonyls throughout
0z0ne season
Toxics 280 (10 Nationa NA broad range of
pilot sites) metds, VOC's,
SVOC's Pilots 18
species (metdls,
VOC's, ddehydes);
24-hr. Avg., every
sixth or twelfth day
CASTNET 70 NA total nitrate, sulfate, ozoneand
ammonium 2-week IMPROVE
avg. ssmples messurementsinclud
collected ed above
continuoudly
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Section 2. Objectives

The NMSC established key elements to the Strategy which it deemed to be
crucial to an effective program. These included a set of objectives (e.g., what the
Strategy isintended to accomplish, as delineated in the Section 2.1, below), specific
components (e.g., what are the key functions that need to occur [presented in Section 1]),
attributes to some of the components (e.g., what the components are intended to
accomplish, as given in Section 4), and an overriding set of operating principles (e.g.,
what are the constraints which must be considered [presented in Section 1]). Together,
these formed the complete framework for the Strategy, from which the details evolved.

2.1 Objectivesfor the Strategy
The NMSC has developed 12 objectives for the Strategy, asfollows:

To manage the Nation’'s air monitoring networks in a manner that addresses the
most pressing public health issues, optimizes efficiency, and accommodates
future needs, all within the constraints of the available funding.

To establish anew air monitoring paradigm coupling a minimum level of
required national monitoring with flexible SLT air monitoring networks in order
to efficiently and effectively meet both national and SLT needs.

To provide a greater degree of timely (e.g., real-time) public air quality
information, including the mapping of air pollution data and air quality forecasts.

To promote network efficiencies through the reevaluation of regulations and
quality assurance procedures.

To foster the utilization of new measurement method technol ogies.

To provide a mechanism for the periodic assessment, from both a national and
local/regional perspective, of al air monitoring activities to help ensure the
relevance and efficiency of the network. (This mechanism should provide
appropriate flexibility to disinvest in monitoring activities should changing
priorities so warrant.)

To encourage multi-pollutant measurements, where appropriate, for better air
guality management and scientific/health-based data sets.

To provide abase air monitoring structure which, in conjunction with special
studies (not part of this Strategy), could be used to support certain regulatory
needs, e.g., SIP development, source apportionment, operational model
evaluation, and tracking progress of emissions reduction strategies.
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To develop and implement amajor public information and outreach program as
an important cornerstone toward network changes.

To seek input from the scientific community as to the merit/value of proposed
changes.

To provide air monitoring platforms and data bases which can be used for other
environmental purposes, such as area-based ecosystem assessments, global issues,
diagnostic research, and biological sensing.

To assess, periodicaly, funding levels needed to maintain support for this
monitoring strategy, and incorporate recommendations into the budget planning
process.

2.2 Basic Network Objectives

The Strategy encompasses many elements, though the air monitoring portion is
the central component. Therefore, the national monitoring strategy requires aclearly
defined set of network objectives as a foundation for assessing current networks,
establishing monitoring priorities, and articulating a vision for future direction.
These objectives are more focused on the actual use of ambient data, in contrast to
the wide spectrum of objectives associated with the monitoring strategy, as specified
above. Monitoring data provide value to air quality planning, the public, and other
information users, such as the research, academic and business/industrial
communities.

Ambient data from the regulatory-based networks administered primarily
through the Federal CAA section 105 and 103 grant process should address a variety
of air quality program needs that include:

Compliance: Comparing air quality datato NAAQS or other benchmarks which
drive regulatory actions. For example:

B determining attainment/nonattainment status
B establishing baseline and progress measures for regional haze

Public awar eness/population exposure: Datato support the air quality index
(AQI) and AIRNow, and population risk and exposure assessments. For
example:

providing timely information to the media

forecasting pollutant conditions

relating risks to health benchmarks for hazardous air pollutants
providing datain response to environmental justice and related public
issues
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B evauating air quality simulation models for assessing impacts to the local
population

Detecting air quality trends and evaluating progress of emissionsreduction
programs: Datato detect long term air quality trends and to capture measurable
ambient impacts (including emissions precursors and secondarily formed
pollutants) associated with emissions reduction programs. For example:

B assessing accountability for progress toward cleaner air

B determining the effectiveness of regional haze mitigation efforts

B understanding visibility-impairing components to regional haze for
adequate progress assessments

B determining if permitting requirements are sufficient to meet rate-of-
progress or maintenance-level commitments

B reporting of trends data to the public

Emission strategy development: Datato support construction of emission
reduction programs in support of State Implementation Plans (SIPs), air toxics
and environmental welfare/secondary effects programs (e.g., visibility
impairment, watershed degradation). [Note: This objective, although similar, is
delineated from the previous objective, as the types of monitoring approaches
often are specific to the tool (e.g., model) being applied. In many instances,
emphasisis put on a short term (e.g., up to 1 year) period of data collection to
support model applications, whereas trends and program eval uation almost
always demand along term datarecord.] For example:

supporting source-apportionment and other observational models
evaluating simulation models for predicting future air quality

defining background, transport, and model boundary conditions
evaluating emission inventories

assisting in the determination of multi-media (e.g, air, water, and soil)
impacts of pollution

Research: Datato assist research programs. [Note: Research support isnot a
primary objective of the Nation’s regulatory networks. However, the regulatory
networks provide an important infrastructure that often is leveraged with other
research resources that benefit air quality research and eventually regulatory
programs.] For example:

B developing associations between measurements and adverse health
indicators

describing physical/chemical processes

testing and evaluating advanced sampling methods

supporting studies on health effects and human exposure
supporting development of advanced simulation models
supporting the better understanding of atmospheric processes

Page 2-3



2.3  Reationship to Existing 40 CFR Part 58 M onitoring Regulations

The existing monitoring regulations also list a set of objectives, located in the Code
of Federal Regulations (CFR) 40 part 58, Appendix D for the existing SLAMS network,
of which the NAMS are considered a subset. These include:

determining highest concentrations

determining representative concentrations

determining impact on ambient levels due to emission sources
determining regional transport

determining welfare-related impactsin rural areas

In addition, the CFR lists severa objectivesfor PAMS:

for NAAQS attainment and control strategy devel opment
for SIP control strategy evaluation

for tracking emissions

for determining trends

for identifying airshed boundary concentrations

for air quality model evaluation

for ozone and air toxics exposure

These objectives for the combined NAMS/SLAM S/PAMS networks are consistent
with those articulated previoudly, illustrating stability and confirmation in the basic uses
and purposes of monitoring data. Although consistencies exist between the objectives
stated in Section 2.1 and the regulations, the revised objectives provide a more tractable
and realistic group of expectations that incorporate more recent thinking on monitoring
science. (For amore detailed discussion of changes to regulations in support of the
Strategy, see Section 8.)

Page 2-4



Section 3. Network Assessments

This section includes an overview of the assessment process, the national
assessment results, and the role of regional assessments.

3.1 Role of Monitoring Network Assessments

Specific monitoring needs typically dictate the establishment of new monitoring
sites. These may be Federa requirements for establishing a specific number of samplers
for a specific pollutant; needs for meeting SIP data requirements; determining the
impacts of local sources; determining background or transport conditions, to name afew.
There are many more reasons why air monitoring sites are established. Once established,
though, these sites take on a sense of perpetuity, in general, with little follow-up action to
determineif the origina intent is being met, or perhaps completely fulfilled. Also,
changesin air quality conditions over time may change the representativeness of a
particular site. For example, if a site were selected to represent the maximum
concentration with an area, and growth, changes in emissions, and other factors have
changed the location of the maximum concentration, then that site no longer fulfillsits
intended purpose.

To assure that monitors are meeting their intended purpose, and that associated
resources needed to maintain those sites are being utilized most efficiently, a periodic
review, or assessment, of an air monitoring network is necessary. Such review can be
done on anational basis (to examine the adequacy of monitors to meet national
monitoring objectives), or on aregional basis (to determine if regional pollutant
conditions are being adequately addressed), or on alocal basis (to determineif local
monitoring needs are being met). EPA requires annua network reviews on alocal basis,
but typically these reviews are cursory in nature, without aformalized approach toward
determining if indeed the network is optimized.

As part of the Strategy, network optimization is desired, and hence, an integral
part of assuring ongoing optimization is the establishment of formalized periodic network
review. On anational basis, it isrecommended that such reviews be done on a 5-year
cycle—the same time interval as required under the Clean Air Act for the review of the
NAAQS. Because regional and local conditions may be more varied, it is recommended
that regional/local network assessments be conducted on a 2-3 year cycle.

A national assessment was recently conducted and the results made available in
2001. Although afew EPA regions have aready conducted aregional assessment, itis
intended that all EPA regions complete an initial network assessment by the end of 2002.
These regional assessments can be conducted in conjunction with local assessments. The
intent isto have an initia “physical checkup,” so to speak, of the Nation's air monitoring
networks at a time when the implementation of the Strategy would be expected to begin.
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3.2 The National Assessment

The national assessment was motivated by an understanding that certain aspects
of the national networks largely had served their original purpose and were not optimally
designed to meet current and emerging monitoring needs (e.g., continuous particul ate
matter and air toxics). The objectives for this assessment were twofold: (1) to produce an
objective evaluation of the relative value of current monitoring sites for identifying broad
national targets in terms of monitoring sites that could be discontinued because of limited
value of the data provided; and (2) to provide a catalyst for more refined regiona and
local analyses that are needed to implement actual site-based changes in the network and
to generate consensus for priority investment areas in other monitoring programs. This
assessment represents the first objective comprehensive evaluation covering the majority
of the Nation’ s regulatory ambient air monitoring stations operated largely by state and
local agencies. All criteria pollutant networks, including ozone, carbon dioxide, sulfur
dioxide, nitrogen dioxide, lead, PM,,, and PM, - were addressed in this study. The other
major ambient monitoring program operated by State and local agencies, PAMS, is
undergoing a parallel assessment which will be integrated with the results of criteria
pollutant network assessment as part of the Strategy.

3.2.1 Methods

The assessment approach incorporated a combination of objective and subjective
elements that were based on methodology developed by Washington University (Husar,
2000) and complemented by an ad-hoc assessment workgroup that devel oped a protocol
and provided ongoing advice related to measures and objectives considered in the array
of assessment analyses. Details regarding the method are found in
http://www.epa.gov/ttn/amtic/monitor.html under Preliminary outputs from the National
Network Assessment Introduction and Explanation-File #1. The analytical approach
consisted of developing five independent measures that could be grouped to reflect the
ability of agiven monitoring site to meet a specified monitoring objective. The measures
included:

1. Concentration

2. Spatial representation

3. Population

4. Measurement uncertainty

5. Deviation from the NAAQS

All monitoring data were ranked from highest to lowest according to these
measures, and aggregated in spreadsheets to alow for post-processing. Datawere
grouped by concentration as they relate to the NAAQS. The post-processing involved
direct graphical displays of quartile groups for each measure on a pollutant-by-pollutant
basis, and grouping of measures with variable weighting schemes (Table 3) to represent
more specific monitoring objectives. The selection and weighting of these measures was
documented in the protocol and refined over a series of conference calls with members of
the assessment workgroup. Each monitoring site for a given criteria pollutant was ranked
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across all monitoring sites and graphically displayed (see Attachment 3.1) in quartiles
where the upper 25% (color red) represented most important locations for the measure
considered (e.g., highest 25% concentrations, 25% sites with greatest uncertainty, most
populated sites) and the lower 25% (color blue) represented the least important sites
based on the particular measure. Summaries of the quartile results are provided for each
EPA region. In addition, the recent 5 and 10-year trend directions (up, down, not
significant) for each pollutant are provided to complement the group of measures used in
the assessment.

Table 3. Weighting schemes and objectives.

Concentration Uncertainty Deviation Area Population

from NAAQS

WL equa weights 20% 20% 20% 20% 20%
W2: NAAQS 30% 30% 30% 5% 5%
Compliance
W3: 30% 5% 5% 30% 30%
exposure/AQI
W4: 50% 50% 0 0 0
WS5: emissons 20% 40% 0 40% 0
tracking/model
evaludion

3.2.2 Roleof the NMSC

Any combination of measures and weights can be applied to the ranked data. The
weighting schemes are based on input from the assessment workgroup that were believed
to reflect general objectives developed by the NMSC. The particular grouping and
weighting of measures is a subjective process that requires input from the NMSC. What
combinations of measures and weights that reflect the recommendations of the NMSC?
Note, that any combinations of measures can be aggregated as a smple post processing
exercise.

3.2.3 Role of EPA Regional Officesand SLTs

All EPA Regiona Offices, in conjunction with the States, Tribes, and any multi-
state organizations in that region, are expected to undertake aregional/local assessment
to complement the national assessment. These regional/local assessments should be
completed by the end of 2002 and delivered to EPA OAQPS, and should include an
interpretation of the national assessment as it affects their region. The regional/local
assessment should also include proposed regional/local network modifications that are
either consistent with this assessment or reflect more refined assessments conducted for
their region. In the absence of aregional/loca assessment for a given region, OAQPS
may need to rely on the results of the national assessment (and, perhaps, the results of
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other regional/local assessments) to develop proposed network modifications for that
region.

3.2.4 Roleof EPA

The regional/local scale assessment work is not likely to address the ability of
networks to characterize broad regional/national scale issues. Examplesinclude
background concentration levels and transport characterization. EPA should identify the
monitoring required to meet larger scale “national” needs to ensure adequacy of
monitoring and reduce the risk of removing “valuable “ monitors that are undervalued
from alocal perspective. There needs to be close coordination among OAQPS, the EPA
Regional Officesand the SLTs to achieve valued results. EPA will coordinate this
design activity as part of the Strategy.

3.3 Summary of Results

A complete compilation of results can be located in
http://www.epa.gov/ttn/amtic/monitor.html under Preliminary outputs from the National
Networ k Assessment Results Files #1 and #2. This section provides a brief overview and
interpretation based on those results. The Results File #1 provides national maps on a
pollutantby-pollutant basis addressing each measure individually. These results are
simply graphical summaries of the ranked data taken directly from the data base
(http://mww.epa.gov/ttn/amtic/monitor.html under Preliminary outputs from the national

Network Assessment Pollutant site files in Excel format). The Results File Number #2
includes mappings of the combined measures as well as additional analysesillustrating
trends patterns and maps depicting sites relative to the NAAQS levels.

3.3.1 Caveats

It isimportant to remember the limitations of this national top-down anaysis. As
noted earlier, from a procedural perspective, the national assessment must be
complemented by more refined local and regional assessments to derive input from
stakeholders and produce site-specific recommendations. From atechnical perspective,
the national top-down approach works well for certain pollutants and/or objectives, but
falls short in other areas. For example, evaluating the “value” of ozone monitors located
in New Jersey with Washington State monitors (and many other examples) can create an
impression where ozone monitoring is only useful in high concentration regions of the
country. A better approach isto review the ozone network of the Northwest and rank the
value of ozone stations within particular regions where regional differencesin setting the
priority of monitoring objectives are expected. The national assessment is severely
compromised by not considering site-specific spatial scales of representation. In
attempting to illustrate value of monitoring sites for model evaluation and related needs,
weighting scheme W5 (Table 3) emphasized those sites located in rural or isolated urban
areas with the implicit assumption that such sites represent broad spatial areas. While
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this approach may work well for PM, s and perhaps ozone, the approach is compromised
for CO and PM,,, which often are sited to capture maximum local scale impacts. Again,
important details smply are not captured in a broad national analysis, and misleading
conclusions at the site can easily occur. Sites with high concentrations generally tend to
be weighted very high, aresult that mistakenly could imply alack of importance for
background and related monitoring sites.

3.3.2 General Interpretations

Clearly, two criteria pollutants, ozone and PM, ., dominate the Nation’s air
quality with respect to elevated concentrations. This conclusion is reflected in the
NAAQS proportion maps. (See Attachment 3.1.) When considering the suite of maps
presenting quartile breakouts, one must consider that the top 25% of PM,, Sites are not as
valued as the top 25% ozone sites, and thislogic filters through the remaining quartiles as
well. These results reinforce our general understanding of the surplus of monitoring sites
for criteria pollutants for which substantia progress has been achieved in reducing
concentrations of CO, SO,, NO,, Pb and PM,, over the last 20 years.

Considerable attention must be paid to both the ozone and PM,, ; results due to a
variety of policy and technical complexities. These results attempt to view the relative
value of monitoring sites based on objective criteriathat are largely decoupled from
existing or future constraints due to policy considerations. For example, an ozone site
rated “low” value due to some combination of measures may not be a viable candidate
for removal due to established agreements requiring a monitor in a certain county, or to
track arecord of continued non-exceedance readings to meet maintenance plan or related
SIP requirements. The PM, 5 network presents a unigue case where the network has just
been deployed and aready discussions on major modifications are taking place. The
motivation for change is based on severa factors including recommendations from the
research community to emphasize continuous PM measurements and State and local
agencies requests to reduce operational burden associated with filter-based
measurements. The generally observed homogeneous behavior over space and time of
PM, ; levelsin broad regions of the East and Midwest suggests the network can absorb
site reductions with little risk in compromising the ability to meet network data use
objectives, especialy with a subsequent introduction of continuous PM instruments that
produce acceptable data quality.

3.3.2.1 Ozone

From a national perspective, a minor reduction in the number of ozone sites
(e.g. from urban clusters) is recommended. Thisreduction in the current network
would not compromise our ability to address NAAQS compliance, provide input for
public reporting needs (AQI, AIRNow) or assess effectiveness of emissions control
programs, including evaluation of air quality models. All of these objectives would be
better served by using any resource gains from such a reduction to position ozone
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monitorsin areas with current “ high” measurement uncertainties, locations typically
outside the existing MSA of interest. The relocation should be guided by considering
results of interpolated error regimes (e.g., Attachment 3.1, Figure 12), air quality
model output indicating expected spatial gradients and the collective knowledge of
local monitoring experts that can address the logistics of site procurement and
operation.

Ozone assessments were performed on both 1- and 8-hour averaging periods, as
well on two databases, 1995-1997, and 1998-2000, to address policy issues associated
with both ozone NAAQS. Obvioudly, the form of the NAAQS greatly impacts an
interpretation of ozone compliance across the country, as the 8-hr NAAQS extends
exceedance |ocations beyond the classic urban corridors observed for 1-hr NAAQS in the
Northeast, Southwest (e.g., Los Angeles, Houston, and Dallas) and Chicago, to broad
regions throughout the East, Midwest, and California. Obvioudy, modifications of the
ozone network must be conducted with caution given the broad spatial extent of elevated
ozone levels nationally. Nevertheless, examination of the assessment results suggests
areas for optimization within the ozone network, which was established in large part to
address the 1-hr NAAQS. This hasresulted in a network strongly emphasizing clustering
of urban sites. The newer 8-hr standard suggests that rural/regional locations take on
more “relative’ importance than that associated with the 1- hr NAAQS. In addition, an
enormous body of scientific evidence and associated advice (NRC, 1991; NARSTO,
2000), as well as movement of populations away from urban centers to expanding
suburbs and rural locations, supports an increased emphasis on rural/regional ozone
monitoring. The Southeast includes several upward-moving ozone 8-hr trends over the
last 10 years, consistent with population growth across the South. All major metropolitan
areas with clustered ozone sites should consider removing those sites that provide only
minimal relative value compared to other sitesin the cluster. Examples include Chicago,
major Eastern cities (e.g., New Y ork, Boston, Philadel phia, Pittsburgh, Baltimore-D.C)
and mgjor Cdiforniacities. Such inference should be tempered by the need to retain
some core of low level background and spatial gradient sites for model evaluation and
transport analyses. Consideration should be given to identifying even remote locations to
provide more compl ete spatial detail nationally and consider enhancing partnerships with
other Federa agencies (NPS, USFS) and Tribes to address areas with major geographic

gaps.

3.3.2.2 PM,;

From a national perspective, a significant reduction in the number of PM, -
FRM monitorsisrecommended. Thisreduction in the current network would not
compromise our ability to meet the principal data quality objective of addressing
NAAQS compliance. It is assumed that the existing FRM network will be maintained
through the end of 2002 or until three full calendar years of data are collected,
whichever islater. (The only exceptions to this might be to: (1) relax the sampling
frequency to 1-in-6 day at sites where the annual NAAQS is controlling, and (2)
eliminate low concentration, redundant FRM monitors, if resources are needed now to
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support deployment of speciation or continuous monitors. After the end of 2002, or
when three full calendar years of data are available, then a significant reduction in
the number of FRM monitors to something on the order of 700 — 800 sites nationally
should be considered.! Becausethe FRM filter-based technology will not, however,
meet the needs for timely data reporting (e.g., AQI and AIRNow), a substantial effort
must be put forth to implement continuous PM monitors that produce acceptable data
guality into the network to meet multiple data analyses. Eventually, the number of
integrated FRMs can be reduced further in parallel with the incorporation of PM
continuous instruments that produce a successful record of meeting specified
performance standards. EPA must accelerate the production of guidance for
identifying redundant FRM sites for removal, the development of DQO’s and
performance standards that will facilitate introduction of continuous methods, and
associated regulatory changes to accommodate these technical adjustments.

The perspectives and recommendations presented here are based on those
assessments addressing the annua PM, ; data aggregate, as the annual standard isthe
dominant controlling factor throughout most of the Nation. While it may appear
premature to consider modifications in such arecently deployed network, arethinking is
in order given: (1) the enormous operational burden placed on monitoring agencies, (2)
advice and direction provided by CASAC and the NAS, and (3) recognition that any
program has room for improvement. Due to the initial design objectives emphasizing
“representative’ siting (as opposed to capturing only “hot spot” signals) aswell a
generally coherent behavior of fine aerosol concentrations, the PM, ¢ network provides,
perhaps, the most statistically solid basis for conducting network assessments. As
anticipated, there exist broad regions of consistent behavior of fine aerosol which implies
opportunities for removing sites without compromising the ability to characterize
regional and local aerosol patterns. Despite evidence indicating the potential for broad
extent of PM, 5 nonattainment through the southeast and parts of the Midwest
(Attachment 3.1, Figure 2), several potential sites should be considered for removal
and/or subsequent replacement with continuous PM monitors (Attachment 3.1, Figures
15 and 16). Every region of the country should review their PM, . FRM networks and
identify “redundant” sites as candidates for removal/replacement. Although the PM, .
sites are not as highly clustered as those in the ozone network, population density
generally drove PM, s network design with expected site redundancies in urban locations.
In addition, severa areas of the country including New England, upstate New Y ork,
Florida and much of the North Central States and West, outside California, do not exhibit
elevated PM, ; concentrations (Attachment 3.1, Figures 2 and 17). Those areas should
review their network paying careful attention to optimizing sites that emphasize
characterizing background and gradient patterns and public reporting more than NAAQS
compliance. EPA should provide a recommendation based on the national need for
characterizing background and gradient PM, - levels and determine what adjustments are

INote that the FRM network provides an excellent base for characterizing spatial patterns
of PM, 5 nationally. This ability to provide such characterizations should not be compromised as
modifications emerge.

Page 3-7



needed to the combined Speciation/IMPROVE and PM, ; mass networks are needed to
best serve evaluation of national air quality models.

3.3.2.3 PMy,

A major reduction in the number of PM,, monitorsisrecommended. Only those
sites that have current PM,, exceedances and violations, as well asthose required as
part of SIP approval conditions should remain as priority sites. Any additional PM ,,
monitoring should be conducted at locations collocated with a PM, . FRM, with
suspected “ elevated” PM-coar se concentrations, and with measurement technology
compatible with the PM,; FRM. Clearly, opportunitiesfor reduction are far greater in
eastern regions of the country (Attachment 3.1, Figure 17).

Monitoring for PM,, continues at over 1000 sites nationwide with avery small
number of exceedances (Attachment 3.1, Figure 7) for a pollutant that is being phased out
of the air program. Clearly, the consumption of resources dedicated to PM,, monitoring
is not in phase with the current importance of the PM,, problem. Although EPA islikely
to promulgate a coarse PM standard (PM,, - PM, ), the variety of PM,, monitoring
methods generally is not consistent with the method requirements that will emerge from a
PM e NAAQS.

3324 CO

A major reduction in the number of CO monitorsisrecommended. Only those
sites that have current CO exceedances and violations, as well asthose required as part
of SIP approval conditions should remain as priority sites. Existing CO monitors
located in urban microscale sites should be relocated to more broadly representative
urban locations. I n addition, CO monitoring should be conducted using high
resolution instrumentsin rural areasto provide regional information about CO
concentrations, as may be needed to evaluate air quality models and apply observation-
based methods (OBMs).

The CO assessment is complicated by predominant microscale influences arising
from busy traffic intersections, urban canyon effects and other factors that lead to
maximum concentrations observed within the very close proximity of sites. Network
design for CO should undergo a major transformation to address other data analysis
needs including air model evaluation and observational based approaches (e.g., source-
receptor modeling, OBMs). This shift would require investing in high resolution CO
monitors capable of capturing background concentrations and locating instrumentsin
areas representative of general background concentrations and within expected gradients.
This undertaking also should be incorporated as part of the overall monitoring strategy
addressing future network design.

Page 3-8



3.3.25. SO2

A major reduction in the number of SO, monitorsisrecommended. Only those
sites that have current SO, exceedances and violations, as well asthose required as
part of SIP approval conditions should remain as priority sites Any additional SO,
monitoring should be conducted at a small select number of sitesto address 5 minute
averaging timesin response to concernsregarding short-term SO, exposuresand in
rural areasto provide regional information about SO, concentrations, as may be
needed to evaluate air quality models.

Asamajor precursor for PM, ., very little relevant SO, data exist that alows for
evaluation of air quality models or for the support of observational methods that rely on
formation rate principles. (Inthis consideration, CO and N species are aso useful.)
Investmentsin SO, should be made in monitors capable of reading background
concentrations and siting in areas with larger spatial scale representativeness collocated
with other coupled atmospheric process and health related measurements.

3.3.26. NO,

A major reduction in the number of NO, monitorsisrecommended. While there
remains a need to track national trends, the network must undergo major modification
to address the more important needs associated with tracking control program progress
for ozone, PM,;, and model evaluation. Thissuggeststhe need for sitesin rural areas
to provideregional air quality information, and to establish monitors for NO/NOy,
which is a better indicator than NO/NOXx.

The NO, network no longer is required for the primary purpose of NAAQS.
Changes need to be made in monitoring methods, as NO, is a poor parameter to track
emissions that emerge first as NO and are gradually oxidized to an aggregate of species
collectively referred to as reactive nitrogen, NOy. Technology for high resolution NOy
(which simultaneously measures NO) is available and some limited progress has been
made in developing an NOy/NO network, although significant quality assurance issues
associated with calibration exist. However, a network for assessing the effectiveness of
major nitrogen emission reductions currently isnot in place. Note that some of the
existing NOx/NO monitors located in representative emission areas, such as PAMS sites,
do provide some ability to track emissionsin urban areas. Because many of the major
nitrogen oxide sources are located in non-urban locations, and because of the broad
extent and dilution of emission plumes (and propensity for *urban” noise to wash out
signals), aregional rural NOy network is probably required to detect long-term changes
in nitrogen species emissions associated with major utility source reductions. Note that
NO, as ameasurement offersincredible value for model evaluation at the diagnostic
level, as NO, isinvolved as akey parameter in so many chemical pathways.
Unfortunately, there does not exist an affordable solution for routine monitoring of NO.,,.
Current NO, measurements are influenced by measurement artifacts that generaly
produce a positive bias in the measurement. Fortunately, the relatively fresh emissionsin
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urban locations where NO/NOx monitors are sited generally result in plumes dominated
by NO where artifacts due to oxidized products are somewhat minimized. The use of
current technology in rural locations is not appropriate as the aged plumes contain a
greater percentage of oxidized nitrogen that will bias the NO, calculation, and the
concentrationsin rural locations are below the resolution limits of commonly used
NO/NOx monitors.

3.3.2.7. Lead

A major reduction in the number of lead ( Pb) monitorsisrecommended. Only
those sites that have current Pb exceedances and violations, as well as those required
as part of SIP approval conditions should remain as priority sites.

Progress in the reduction of lead concentrationsis aclear air program success
story. Basically, we should declare victory and limit lead monitoring to those isolated
areas influenced by significant stationary sources, and maintain those sites identified by
EPA to retained for long term trends.

3.3.3. Recommended Analysisand Related Activities

The national analysis served a necessary role in confirming a prevailing view of a
two criteria pollutant problem, ozone and PM, 5, in the United States. Accordingly, the
assessment clearly indicates that major reductions in most other criteria pollutant
monitoring programs are in order. The national assessment also appears to corroborate
more detailed assessment work conducted by participants in the North Central States.
Nevertheless, the national assessment work could be improved to better service both
national and regional needs. Based on the July 2001 network assessment workshop and
input from the assessment workgroup, a number of suggested improvementsto the
national assessment and advice for subsequent regional/local assessmentsinclude:

1 Emphasizing theimportance of regional assessments. The national
assessment results provide conclusions that may apply on a national
scale, but could be misused at aregional level. For example, clustered
monitoring sites in general may produce “low value” data, yet in certain
areas such data are used for an array of objectives and would be
classified as “high value” when approached with a more resolved
perspective.

2. Regulatory and programmatic changes which must accompany
assessment results. The assessments produce technical
recommendations that could impact monitoring. Specific changesin
EPA Grant guidance and monitoring regulations are needed to support
investment in new monitoring programs and divestment in identified
programs.
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Improving spatial scale representativeness of monitoring sites. The
current polygon data analysis procedure accurately portrays a nearest-
neighbor concept where the defined area incorporates every point
closest to the monitor. This approach is analogous to identifying the
closest fire station to aresidence, an intuitively useful notion that
associates the closest monitor in space to the enclosed population. The
polygon methodology is devel oped solely through a geometrical
construct and does not account for topographical and meteorological
factors which influence actual spatial zone of representative for a
particular monitoring site. Improvementsin the “area’ measure and
those objectives that consider this measure, particularly model
evaluation, would increase the applicability of the assessment at both
the national and local level. Each EPA Regional Officeis requested to
review and rank al monitoring sites with respect to actual spatial
representativeness through the type of methodology provided by EPA
Region 5. These revised rankings will be reapplied by EPA OAQPSin
further iterations of the assessment requested by the EPA Regional
Offices. During an interim period, EPA OAQPS will rerun selected
weighting schemes with a reduced emphasis on the “area” measure.

Including special event data. To retain an ideological and technically
sound approach, all data sources should be utilized in the assessment.
Instances where exceptional events data were excluded should be noted
in appropriate tables and figures.

Applying the assessment at regional scaleswith separate weighting
schemes. Each region/interstate group should develop a weighting
scheme indicative of the objectives more closely associated with that
region, and the assessment recal culated for specific regions. EPA
OAQPS will perform regiona assessments based on more specific input
provided by EPA Regional Offices.

Performing morecritical review of results. Thereliance on graphs
indicating quartile breakouts may overlook natural breaksin the data
that suggest more obvious delineations for “high” and “low” value sites.
In addition, some normalization could be achieved by considering
values of scores as opposed to only ranked order when combining
multiple measures.

| dentifying barriersto network modifications. This technical
approach followed in the assessment does not consider potential
constraints due to existing policy, monitoring regulations, community
concern and other issues. These constraints should be identified to
facilitate implementation of assessment findings.
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10.

11.

12.

13.

14.

Considering additional measures. Additional measuresto consider
could include: atrendsindicator (e.g., longevity of monitoring record),
an emissions weighting factor (e.g., relative density of emissionsin
vicinity of amonitoring site), a“realtime” (e.g., AIRNow) benefit, and
an environmental justice indicator (normalizing income/ property
levels).

Including cost information. There should be some quantification of
the expected resource savings from shutting down certain monitorsto
identify reasonable expectations for investing in new monitoring
program areas such as air toxics and continuous particulate matter. In
addition, therelative “federal” costs contributed to monitoring vary
from agency to agency. Thereisarisk that the assessment will
discourage monitoring that is funded by non-traditional sources, such as
industry, or through permit fees.

Enhancing Information Transfer and Technology. The utility of
monitoring data is enhanced through remote and real time access
capability. The Strategy should encourage greater incorporation of
automated methods and information transfer. In addition, network
design should be strongly linked to AIRNow by enhancing AIRNow’s
ability to krige monitoring data, and relying on mapping techniques to
direct network design.

Increasing stakeholder input. Network assessments and related
strategy efforts should solicit advice from the health community (e.g.,
public schools of health, local and health departments).

Encouraging alter native monitoring approaches The use of
methods, not certified as reference or equivalent, offer enormous data
capture potentia for relatively low cost. For example, passive ozone
monitoring could be used to refine ozone network design and fill in
gpatial/temporal gaps not provided by existing equivalent methods.
Relatively low-cost nephelometers could replace PM, s FRMsin
communities desiring monitoring coverage. Mobile approaches could
also be used effectively to enhance spatial coverage.

Sciencereview. The national assessment and related strategy should
undergo scientific review by CASAC.

Transitioning effectively. It isappropriate to build in sensible
transition policies to minimize potential adverse impacts on monitoring
agencies and existing infrastructure. This national level assessment has
spurred the devel opment and application of several additional network
design tools, some of which are discussed in Section 3.4. EPA hosted a
workshop in December 2001, dedicated to the application of spatial
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analysis tools for network optimization and air quality planning
practice. Several of the concerns issued above will be addressed
implicitly asthe level of application and participation in thisfield is
escalating. During 2002 and 2003, EPA will develop more specific
guidance on the use of spatia fields aswell as provide expectations
with respect to performance specifications.

3.34 Summary of National Assessment Results

The purpose of this section isto summarize the results of the monitoring network

assessment that was conducted as part of the Strategy, and provide general guidance for
EPA Regional Offices, States, and interstate groups in conducting their assessments.
Three key issues emerged from this assessment:

1.

Investment Needs: New monitoring efforts are needed to support new air
quality challenges, including monitoring for air toxics and new technology for
criteria pollutants. Air toxics have emerged as atop public health concernin
many parts of the country. Although guidance for deploying anationa air toxics
monitoring network is still under development, substantial resources appear to be
necessary for this monitoring, given the cost to sample for a core set of 18
compounds for 1 year (i.e., about $60K per site). New technology, especially
continuous measurement methods for pollutants, such asfine particles, are needed
to provide more complete, reliable, and timely air quality information, and to
relieve the burden of manual sampling. Resources and guidance are needed for
this activity, aswell.

Divestment Opportunities To make more efficient use of existing monitoring
resources and to help pay for (and justify additional resources for) the new
monitoring initiatives noted above, it will be necessary to make certain cutsin the
existing monitoring program. Two areas of potential divestment are suggested.
First, many historical criteria pollutant monitoring networks have achieved their
objective and demonstrate that there are no national (and, in most cases, regional)
air quality problemsfor certain pollutants, including PM 10, SO2, NO2, CO, and
lead. A substantia reduction in the number of monitors for these pollutants
should be considered. As part of this downsizing, it may be desirable to relocate
some of these sites to rural locations to provide regional air quality data. Second,
there are many monitoring sites with only one (or afew) pollutant(s). To the
extent possible, sites should be combined to form multi-pollutant monitoring
stations. Any resource savings from such divestments must remain in the
monitoring program for identified investment needs. A reasonable period of time
must is required to smoothly transition from established to new monitoring
activities.

Importance of Regional Input: The national analyses are intended to provide

broad directional information about potential network changes. Regional/local
analyses are a critical complement to the national analyses, and are necessary to
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develop specific monitoring site recommendations. To this end, EPA must alow
States and regional organizations sufficient time (e.g., at least 6 months) to
conduct adequate regional/local analyses.

3.4. Regional Assessments and Guidance

As stated earlier, site-specific decisions on network thinning and investments
must be conducted with participating agencies. EPA has requested that each Regional
Office be responsible for facilitating such assessments and producing preliminary
recommendations in November 2002. Attachment 3.2 provides examples of various
technical applications and expectations with regard to these assessments.

Attachment 3.3 includes the draft strategy developed by LADCO/Region 5,
which has served as aleading example for conducting these assessments. LADCO
organized the first regionwide assessment of Region 5 States’ air monitoring networks.
The process incorporated convening together monitoring and planning functions of the
States, and EPA Regional Office staff, and developing objectives and priorities on which
to base arange of decisions on investments and divestments. The process benefited from
having an NM SC member involved in the meetings as well as periodic input from EPA
headquarters. Attachment 3.3 also includestheinitia product from this assessment.

3.5. Policy Implications

Network assessments produce recommendations on removing or relocating
samplers based largely on technical merit. In some instances, these recommendations
may be in conflict with existing policy or other needs. For example, arecommendation
that an ozone monitor be discontinued in a“nonattainment” county due to redundancy of
neighboring sampling sites raises interesting policy/technical issues. Issues such asthis
need to be resolved following a credible technical recommendation of network
realignment. It should not be assumed that policy should override atechnical
recommendation, nor should technical approach override existing policy. It should be
possible to develop case-by-case solutions to these issues where needed. The
LADCO/Region 5 monitoring strategy has accelerated this discussion.

3.5.1. Suggestionsfor Policy/Assessment Conflict Resolution

OAQPS policy and technical staff developed some initial suggestions to address
potential conflicts. One example included securing a written agreement between the
States and EPA that supplementary data, such as interpolated values, that exhibit
acceptable predictive accuracy from neighboring monitoring sites could replace data
provided previously by the discontinued site. These suggestions, at this time, do not
reflect EPA policy, but signify an attempt to resolve issues in a reasonable time frame.
OAPQS intends on devel oping consistent national level guidance for these topics.

Page 3-14



Based on issues which developed as aresult of the LADCO/Region 5 assessment, the
following represents an initial list of issues and possible solutions:

1)

2)

3)

4)

Issue: Reluctance to designate some portions of an area nonattainment if
it no longer has a monitor that has recorded a violation.

Possible Solution: Obtain awritten agreement in advance from the
agency that is eliminating the monitor that nonattainment/attainment
decisions for the county in which the monitor is located will be
determined by other specified methods (e.g., modeling or krieging).
Where EPA believes there is not sufficient confidence in such methods for
the particular situation, the Agency must agree in writing to use another
indicator monitor in the area to represent the county (or other regiona
area) for which the monitor is being eliminated.

Issue: Reduced number of monitorsto apply relative reduction factors
(RRFs) for purposes of control strategy development, demonstration of
attainment, and eva uation of national measures.

Possible Solution:  For areas that experience a reduction in monitors,
revise EPA guidance on attainment demonstration modeling for the 8-hr
ozone NAAQS to apply the RRFs to an interpolated concentration field
(e.g., using methods such as krieging based on remaining monitors), rather
than to the limited number of remaining monitors. Standardized sets of
krieging techniques® would have to be established, or at least the
principles for krieging.

Issue: Reduced number or monitors to perform model validation.

Possible Solution:  For areas that experience a reduction in monitors,
revise EPA guidance for model validation to allow model validation based
on an interpolated concentration field (asin 2 above), rather than on the
limited number of remaining monitors. Standardized sets of krieging
techniques* would have to be established or at least principles for

krieging.

Issue: Once an areais designated nonattainment, it may only be
designated attainment if it continues to monitor in the area. Deleting a
violating monitor may hamper that area’ s chance of showing that it has
attained and may relegate the area permanently to nonattainment.

Note that it would take probably a number of yearsfor peer review of these changesin
methodology before they could become effective.
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Possible Solution:  Revise EPA policy and procedures for redesignation
of an area from nonattainment to attainment to allow the use of an
interpolated concentration field (asin 2 above), rather than on a monitor
that is eliminated as long as reliance on such methods for the particular
area provides sufficient confidence in the results.

In moving forward with the conflict resolution process, the proposed next steps
within EPA are asfollows:

Agree on (or modify) the approaches listed above

Discuss these aspects with modeling groups

Develop adraft work plan and schedule to proceed

Brief EPA management on the concepts and work plan and obtain
approval to proceed

Discuss with State and local agencies
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Attachment 3.1. National Assessment Figures



Figure 1: 98-00 8-Hour O3 4th Max - Percent of NAAQS:
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 2: PM25 Annual Mean - Percent of NAAQS:
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 3: 8-Hour CO 2nd Max - Percent of NAAQS.
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 4: NO2 Annual Mean - Percent of NAAQS:
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 5: SO2 2" Max - Percent of NAAQS:
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 6: Pb Max Quarterly Average - Percent of NAAQS.
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 7. PM10 Annual Mean - Percent of NAAQS:
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 8: 98-00 1-Hour O3 2nd Max - Percent of NAAQS:
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 9: 98-00 8-Hour O3 4th Max - Percent of NAAQS:
Red= >100%, Purple= 80-100%,
Orange= 60-80%, Black= <60%




Figure 10: 8-hr O3 10-yr Trends-Aggregate Ranked (Equal
Weighting) Sitesin 1 Quartile (Most Important):
Red=Up, Blue=Down, Black=Not Significant
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Figure 13: Error mapping for ozone.
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Figure 14: Regional Percent of Sitesin National Quartiles
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Figure 15: PM25 Aggregate Ranking Map: s
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Figure 16: PM25 Aggregate Ranking M ap:
Red=High Vaue, Blue=Low Value
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Figure 17: Regional Percent of Sitesin National Quartiles
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I. Goalsand Objectivesfor Conducting Networ k Assessments

A. Introduction and Relationship to the National Monitoring Strateqy

The EPA and State, local and tribal air monitoring agencies began devel oping a Nationd
Air Monitoring Strategy in 2000 at the urging of EPA. The genesisfor the strategy came as aresult
of concerns about the increasing needs for air quality monitoring data for certain applications, and
the pressure of these needs upon the available air monitoring resources. During this same period,
the PM 2.5 monitoring program deployment was nearing completion and it became evident that
monitoring resources had been stretched to their maximum. Complicating this picture was the air
toxics program which was looming as another air quality data need that was not being fulfilled.
EPA began devoting more effort to examine the existing networks and their supporting mechanisms
such as regulations, program priorities, and technologies.

EPA recognizes that some of the regulatory requirements that have remained in 40 CFR 58
for many years should be revised to reflect current program needs. The emission source
distributions and levels for certain criteria pollutants, such as sulfur dioxide and carbon monoxide,
have changed through the most recent years. The geographic extent of U.S. population growth into
sprawling suburbs should also be taken into consideration for those parts of the network that are
investigating population exposure types of monitoring. There are many reasons why EPA and its
partnersin the State, local and tribal agencies must continue to assess and where necessary,
modify the air pollution monitoring networks to reflect our changing environment. Network
assessments are the key to implementing the national monitoring strategy and to ensuring that the
monitoring community uses its resources most effectively.

EPA conducted a national network assessment to start the investigation process. This
nationa-level analysis, while informative in a general sense, was clearly not enough. The
concerns of State, local, and tribal agencies could not be adequately taken into account by looking
at the program’ s focus at a nationa level. This document is an attempt to prepare preliminary
technical guidance for the monitoring community on some possible approaches for conducting
localized network assessments.  This document does not list al possible assessment methods, but
it should help begin the process. This document can be expanded as newer tools are devel oped
for thiswork.

B. Beginning the Process

Before beginning areview of the various approaches for network assessments, it is
important to understand what is considered a network assessment and how this work might vary
from what is currently done in the network review process.

The bulk of the network reviews that OAQPS has seen include a description of an agency’s
air monitoring program, specifically, which pollutants are measured in which locations, what
changes to sites have taken place over the most recent year(s), what new sites may need to be
installed due to new requirements or losing site leases, and how these networks compare against
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the national air monitoring regulatory requirements for the criteria pollutants and PAMS
requirements. Information on the siting criteriainspections, technical systems audits, and other
quality control work is often provided in this annual network review. 1n some situations, agencies
provide information on the size and scope of their network in the form of a printout from the
Aerometric Information Retrieval System (AIRS), and in other cases, areport with maps and
emissions figures are also included. The network review reporting format varies by Region and
even within a Region, with the larger and more sophisticated State and local air monitoring
agencies providing more detail on their networks than smaller agencies that may provide a short
letter.

EPA’sintention is to make the network assessment process build upon some elements of
the network review by taking a more involved approach that includes reviewing the data collected
by the network, discussing data needs with those who are supported by the program, and
considering what level of performance can be achieved by the agency. The network assessment
may be most effectively illustrated by considering the questions that should be considered.

-What are the various data collection objectives that a network should meet, at the national
and local levels? EPA will revise the existing 40 CFR 58 to make the monitoring
regulations more in line with data needs nationally. Regions must also consider what
policy decisions must be supported in addition to the technical requirements. An example
would include maintenance area monitoring requirements that are part of existing State
implementation plans.

-What air pollutants are being measured and in what locations? Are the “correct”
pollutants being measured in the best available locations to meet the national and
State/local/tribal dataneeds? Does the network meet the national regulatory requirements?
Arethere additional State or local agency requirements that must also be addressed, and
does the monitoring system meet these additiona requirements?

-What data needs cannot be met due to limitsin my budget/resources? It isimportant to
understand both what can be provided by an ambient air monitoring network, and what
cannot based upon existing resources.

-Are there monitors or sites in the network that would be more effectively located, or
should any be removed? There are some arguments that suggest that removing samplers
from a site does not save substantial resources. Whileit is true that the remaining monitors
at that site would need to be maintained, removing unnecessary monitors would save on
operator time at that site, possibly on the number of quality assurance audits, and on data
management and validation.

-Are any environmental studies taking place in amonitoring agency’s area that have a need
for the ambient data? How can these additional data interests be supported within
available budgets? This support may vary from reconfiguring sites or collection schedules
to smply making data available.



-Isthe network providing data that are suitable in terms of their quality for the program
needs? Are there areas where a monitoring agency needs to improve on performance?
Has there been sufficient efforts to conduct technical systems audits, site inspections, and
other quality assurance and quality control activities?

-Are there other data sources such as the regional haze program’s IMPROV E network, the
National Atmospheric Deposition Program (NADP), the Clean Air Status and Trends
Network (CASTNet), or specia purpose monitoring networks that may be useful to meet
the agencies dataneeds? Similarly, how does the State, local, and tribal agency network
support these programs? |s the monitoring network design in the Region taking full
advantage of these other governmental networks?

C. Roles, Responsbilities, and Networ k Assessment Schedules

As discussed briefly in the introduction, localized network assessments must be conducted
in order for the network assessment process to be meaningful and achievable. OAQPS expects
that each Regional Office will lead efforts among their State, local, and where applicable, tribal
air monitoring agencies for network assessments. OAQPS will provide support and guidance
when requested; however, the Regions are primarily responsible for the State and local air
monitoring stations (SLAMS) networks and for the policy actions that stem from these data.

The Regions may choose to implement their network assessments over their entire
geographic region by working with their monitoring agencies as a group, or individually. If the
latter approach is taken, it isimportant that the Region consider monitoring in adjacent States or
local areas that may produce data that are useful for informing a more localized assessment or data
need. Both ozone and fine particles appear to drive many of the regulatory data needs; therefore,
it makes technical sense that aregional approach is reasonable. OAQPS recognizes that many
other factors will contribute to a Region’s decision on how to most appropriately conduct their
network assessments, and offers flexibility to the Regions in making this decision.

OAQPS requests that initial network assessments for the entire country be completed this
year to start the process. Initial network assessment drafts should be provided by October 2002
from each Region to OAQPS. EPA does not expect that these initial draft assessments will have
undergone the needed consensus building process by October; however, it isimportant that some
effort take place thisyear. OAQPS expects that between October 2002 and February 2003 that
Regions, States, locals, and tribal agencies will refine these initial draft assessments and complete
afina network assessment by March 2003. These final network assessments should consider the
technical data needs, some of the logistical requirements for making the network changes, policy
implications for any network changes, and of course, resource implications for making identified
changes. Full consideration for how network changes may be realized will occur throughout 2003
as the networks are modified.

The OAQPS will review both the draft and final network assessments for national
consistency issuesin November 2002 and April 2003, respectively. OAQPS does not expect that
each Region or monitoring agency will take necessarily the same approach toward conducting
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network assessments. There are avariety of approaches that could be foreseen that are equally
valid. The OAQPS review will focus on the end results of these assessments and how they
answer the questions listed above.

Asfor ongoing network assessments, OA QPS suggests a 5-year cycle for full network
assessments.  Aswith theinitial assessments, the Region may choose to conduct these assessments
at one time for the entire Region, or on arotationa basis. Conducting full network assessments
annually istoo large a burden, and not truly appropriate given that our NAAQS are generally
multi-year standards that require multiple years of dataat individual sites. OAQPS also
recognizes that emission changes due to increasing controls are not likely to occur in asingle year,
and revisiting the networks over alonger period is warranted.

OAQPS intends to propose in upcoming regulatory changes that network assessments be
added asarequirement. It will be important to also update language on annual reporting and
certifications to reduce burden in these areas and to make better use of newer data management
systemsthat eliminate the need for lengthly certification reports. OAQPS also proposes that
deviations from national monitoring requirements are allowed for those agencies that participate in
conducting an appropriate and approved network assessment that demonstrates that their
alternative network meets the national needs as well as their own local needs.

Il1. Technical Tools

Regions and States can use any technically appropriate analytic tool or technique for their
network assessments. They are encouraged to use multiple approaches. Similar results from
different techniques can strengthen a case for reduced or redistributed monitoring, however,
contrasting results may aso beilluminating. Different approaches may yield different results
because each approach probably has a dightly different objective/goal. Studying the different
approaches and results will lead to a greater understanding of the various objectives and therefore
lead to a network assessment most appropriate for the Region and/or State.

Several recently applied network assessment techniques, including the * National
Assessment’ approach and various Regional methods, are described below. Some techniques and
tools still under development are also noted. The intent of thislist is not to provide al the details,
rather to provide overview and motivation for the various techniques. Web links and/or contact
information are provided in order for interested parties to obtain additional information. Thisis
not an exhaustive list of methods. Also, the techniques listed below are provided for reference
only. Regions/ States can use these techniques, however, some may not be applicable to al areas
or networks. Whatever techniques/tools are used, there should be a clear connection between the
analytic results and the proposed network changes. Periodic updates to this document will
highlight progress with the evolving methods and document additional illustrative Regional efforts.
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A. National Assessment:

A National assessment of the criteria monitoring networks was completed in June 2001.
The assessment consisted of three distinct parts: 1) an evaluation of measured concentrations as a
percentage of the NAAQS, 2) amulti objective ‘information value' ranking scheme which shows
the relative value of each monitor according to different monitoring objectives, and 3) atrends
evaluation. These pieces are described in broad terms below. The full analyses, including details
of the technique, can be found at http://www.epa.gov/ttn/amtic/netamap.html . Although the
National assessment was purposefully very general and did not advocate specific network cuts/
changes, the approaches utilized may be appropriate for more refined, local assessments of the
monitoring networks which can lead to actual network changes.

National Assessment components:

1.

Evaluation of measured concentrations as a percentage of the NAAQS: An annua
metric, corresponding to each criteria pollutant NAAQS, was computed for every
active monitor for years 1998, 1999, and 2000. A 3-year average (‘ design value')
of thismetric was then calculated. [Note: Since PM, s monitoring did not begin in
earnest until 1999, a 2-yr ‘design value’ was used for the 2 PM, s NAAQS metrics.]
The *design values were compared to the NAAQS levels and assigned one of 4
bins: 100% or more of NAAQS, 80-100% of NAAQS, 60-80% of NAAQS, and
less than 60% of NAAQS. Results were mapped and a National aggregation was
bar-charted. Sitesin the lower two categories, especially those ‘less than 60% of
NAAQS have limited value for NAAQS usage. Although NAAQS usage is one of
the central objectives of the criteria networks, other uses and objectives also exist
and should be considered. The next described component of the National analyses
considers multiple objectives.

Multi-objective ‘information value' ranking scheme: Five independent measures
were chosen to represent the information needs for popul ation exposure,
compliance monitoring, and tracking / model evaluation. These measures are:
concentration, uncertainty (in ‘design value'), deviation from NAAQS, area
represented, and population represented. Each monitor was ranked (by pollutant /
metric) according to those five measures. The 3-year ‘design values' (computed as
described above) were used in the calculations of the first three measures. A
monitor’s location relative to other monitorsin the network was used to derive a
"sampling zon€' polygon; these polygons were used to compute the latter two
measures. Maps were produced for each of the five measures; the monitorsin the
highest ranked quartile were coded red, the monitorsin the middle quartiles were
coded black, and the monitors in the bottom quartile were coded blue. Hence, the
red monitors were the most important (for that measure) and the blue monitors were
the least important. The measure rankings were then aggregated based on severa
different weighting schemes and composite maps produced (using the same color
scheme). Ancillary outputs such as ‘ Regiona Breakdowns of the National
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Contact:

Quartiles’ and * Tables of Quartile cutoffs (in measure units)’ were also produced.

Trends evaluation: A non-parametric ‘trend’ routine (the same one used in the
annual Trends reports) was applied to each monitor’s annual metricsin 5- and 10-
year cuts ('96-'00 & '91-'00). Each monitor was assigned one of 4 categories.
significant upward trend, significant downward trend, no significant trend, or
insufficient data. Results were summarized in pie charts. For acase study, the
monitor trend information was merged with the output from #2 above and new maps
produced showing the trend for specific quartiles (e.g., the blue category) of the
aggregate 5-measure ranking. The rationale for this output was, even if asiteis
'low value' (blue) in aggregate measure maps, you may want to keep the monitor if
it has an upward trend.

Mark Schmidt (EPA-RTP, OAQPS): (919) 541-2416

1.3



B. LADCO/Region 5 Approach:

LADCO organized the first regional wide assessment of Region 5 States air monitoring
networks. The assessment effort serves asamodel for other regions throughout the country. The
major process incorporated convening together monitoring and planning functions of the States,
and EPA regional office staff, and devel oping objectives and priorities on which to base arange
of decisions on investmets and divestments. The process benefitted from having an NMSC
member, Mike Koerber, involved in the meetings as well as periodic input form EPA
headquarters. Attachment 3 includestheinitial product from this assessment.

In response to the ozone and PM, 5 networks submitted to the Region by their monitoring
agencies, the EPA Region 5 Air Monitoring Section reviewed the networks using a variety of data
analysis techniques to determine the importance of monitoring sites. The Region 5 assessments of
their ozone and PM, 5 networks are capsuled below:

Ozone Assessment in Region 5:

Summary and Introduction

Region 5 anayzed the 1996 through 2000 daily 8-hour maximum ozone concentrations
measured within the Region as well as surrounding areas to assess the current condition of the
individual monitoring sites in relation to each other. The expected outcome of thisanaysisisa
decision between the Region and the State and local air monitoring agencies as to which
monitoring locations could possibly be terminated, relocated, or established.> To meet this
objective, severa analyses were conducted. The primary analyses focused on examining how
relationships and concentration ratios between monitors are affected spatially between sites. The
results of this analysis are intended to complement those obtained through the National Network
Assessment.

Data

Hourly ozone concentrations were polled from the U.S.EPA Aerometric Information
Retrieval System (AIRS) for the years of 1996 through 2000. Only data collected during the
primary ozone forming months (May through September) were used for the geographic area of
interest. Daily maximum 8-hour averages were calculated as prescribed in 40 CFR Part 50
Appendix H for each of the monitoring sites used in the analysis. All dataregardless of flagsin
AIRS were included.

Tribal air monitoring activities in the Region 5 area are just beginning to be implemented,
and modifications or reductions to their networks are not expected at thistime. Tribal agencies
will want to use these tools in future assessments after their programs have been devel oped.
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Analyses

Ozone Correlograms

Pearson correlation coefficients (r) were calculated using SAS for every possible
monitoring pair combination. A valid correlation coefficient was defined as one where there were
at least 75 data points from each of the monitor pairs. Distances between sites were calcul ated
using the following formula:

distance = arcog cos(lat1)* cos(lonl)* cos(lat2)* cos(lon2) +
cos(latl)*sin(lonl)* cos(lat2)* sin(lon2) + sin(latl)* sin(lat2)]* 3963.1925 miles
*1.609344 miles’/km

where: latl and lonl are the latitude and longitude coordinates of monitor one,
lat2 and lon2 are the latitude and longitude coordinates of monitor two,
1.609344 miles’km is the conversion factor of miles to kilometers.

Plots of the correlation between the two sites and their respective distances were created
for every Air Quality Control Region (AQCR) in the Region 5 area of interest. In generd, the
correlation between two monitors diminishes as the distance between the monitors increases.
These plots mainly were used to determine if there were any monitors which were relatively close
to each another and had arelatively low correlation between their ozone measurements. This
would signify that the monitor pair may be measuring concentrations unique to each site.

Plots of Correlation vs. Ratio between 2 monitors

Ratios of the concentrations between the monitor pairs used in the Correlogram analysis
were calculated. Plots of the correlation of the two sites versus the ratio of the two sites were
created to help determine if any highly correlated sites had significantly different concentrations.

Plots of Ratio vs. Distance between 2 monitors

Plots were created that display the ratios from the previous analysis versus the distances
from the correlogram analysis. This analysis expands on the two previously described procedures
to determine sites which are close to each another and may or may not have similar ozone
measurements.

Summary Tables

Tables such as the excerpt below summarize the results from the Correlogram, Correlation
vs. Ratio, and Ratio vs. Distance analyses.
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Site 1 Site 2 Distance] No. [Corr:[Avg. [ Median | 3d. | Min. | Max.
(km) |Obs.| R |Ratio] Ratio | Dev. | Ratio | Ratio
170310010 144201 17031005 244201 18.2| 759 10.81]0.86| 0.89 | 0.22| 0.16 | 2.07
170310010 144201 17031005 744201 34.7] 92 10.83|1.14| 112 | 0.33] 0.21 | 2.67

17031003244201 |17031006344201
154 747 10.69(1.97] 171 | 095| 0.75 | 9.25

— 1
PMF Results

Positive Matrix Factorization (PMF) was used to determine clusters of monitors displaying
similar characteristics based on the concentrations measured at each site. PMF isan analysis
technique similar to ordinary factor analysis except that it iteratively solves for both the factor
loadings and scores and then predicts an individual monitor concentration. [See
ftp://rock.helsinki.fi/pub/misc/pmf/ for details on PMF.] The factor loadings alow for the
identification of groups of monitoring locations which exhibit related ozone concentrations. For
this, 8-hour daily maximum ozone concentrations were used. Since this analysisrequires a
compl ete data record, missing days were estimated using a linear interpolation. Sites which had
large amounts of data missing were removed from the analysis entirely.

PM, « assessment in Region 5:

Summary

The purpose of this evaluation was to help the Region 5 monitoring agencies to assess the
relative value of existing PM,s monitors. This effort addresses the second basic objective
identified in the Regional Strategy - identification of divestment opportunities. Parallel efforts by
Region 5 and their monitoring agencies will identify areas for potentia addition of PM, 5 and other
criteria pollutant monitors and will also promote expansion of the State and Local Agency
Regional Air Toxics Monitoring Network.

Analyses

The Region 5 PM, s monitors were evaluated on the basis of four decision criteria: 1) mean
concentration, 2) monitor density, 3) correlation, and 4) population change. These criteriawere
designed to provide insight into the relative value of monitoring sites on the regional scale. The
four criteria are described below and general findings are presented. This section is followed by
suggestions on how to apply these findings.

Mean Concentration

A mean concentration and standard deviation were calculated for each monitor for the
period of January 1999 - March 2001. Results were compiled in a spreadsheet and also mapped.
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Sites with fewer than 60 measurements were not evaluated (coded ‘NA’ on the spreadsheet). Sites
were color-coded on maps and spreadsheets to indicate their relative value in terms of PM, s
concentration. Region 5 monitoring sites were divided into five equally sized groups (quintiles)
and color-coded as follows:

blue 6.86 - 12.21 pg/m? (lowest value sites)
light blue 12.24 - 14.04 pg/m?
pink 14.05 - 15.33 pg/n®
red 15.34 - 17.32 pg/m?

dark red 17.34 - 20.82 pg/m? (highest value sites)

Please note that the same quintile color coding was used throughout the entire analyses.
Monitors measuring lower PM, 5 concentrations (with respect to the quintile ranges) are deemed
less valuable than those giving higher measurements.

Site Density

Distance was measured from each individual monitor to the next nearest site, not including
co-located monitors. Monitorsin adjoining Regions were also considered as potential closest
sites. Sites are color-coded on maps and spreadsheets to indicate their relative value in terms of
site density. Monitors located closest to another site are deemed |ess valuable than those more
isolated from other sites. Sites were divided into quintiles with blue sites having the lowest
values (distance to nearest PM, 5 site) and dark red sites having the furthest distances.

Monitor Correlation

Pearson correlation coefficients (R) were determined for each pair of monitorsin Region
5 and adjoining states. The single highest correlation coefficient (R) for each monitor was
identified. Results were compiled in a spreadsheet and also mapped. Sites with fewer than 60
measurements were not evaluated (coded ‘NA’ on the spreadsheet). Sites were color-coded on
maps and spreadsheets to indicate their relative value in terms of monitor correlation. Monitors
most highly correlated to another site are deemed less valuable than those with lower
correlations. Dark red sites have the lowest R values and blue sites have the lowest R values.

Population Change

Percent population change (between 1990-1999) was indicated for the county in which
each monitor islocated. Data were obtained from the U.S. Census Bureau.

Application of Network Assessment Results

The above described decision criteria are not intended to be used independently, that is,
we should not simply eliminate all low-reading monitors or cut the most highly correlated
monitorsin the Region. Rather these criteria should be considered together and incorporated with
other factors specific to each State and local agency. Despite the fact that the four decision

1.7



criteria are quantitative in nature, it is difficult to quantitatively evaluate a group of monitors
considering all four criteriasimultaneously. The network reviewer may either: a) look at al
decision criteria simultaneously in a qualitative way, or b) look at the criteria quantitatively in a
stepwise manner as described below.

The following steps may be followed to identify the best candidates for elimination from a
network. The network evaluator must first prioritize the importance of the described decision
criteria. The suggested steps assume the following prioritization in decision making (criteria
listed in decreasing order of importance): a) density, b) correlation, ¢) mean, d) population
change.

1. L ocate the information pertaining to the metropolitan area or State of interest on

the results spreadsheet. Copy the pertinent rows into a blank spreadshest.

Sort the rows based on Site Density.

Narrow the list by deleting the 50% of sites with the highest monitor value for Site

Density, i.e., monitors which have a farther distance to the next monitor

4, Sort the remaining rows based on Correlation

5. Further narrow the list by deleting the 50% of sites with the lowest value for
Correlation, i.e., monitors with lower correlations

6. From these remaining sites (the most redundant 25%), consider those with lower
concentration means and lower population growth as the first candidates for
network elimination.

7. Incorporate local issues and priorities in making final decisions

Wn

An dternate prioritization of the four criteriais possible, for example correlation may be
considered the most important factor to consider, rather than site density. Further, the network
reviewer may narrow the list to a different extent (more or less than a 50% cut in steps 3 and 5)
depending on the size of the current network, the number of desired deletions, or other
considerations. It is up to the monitoring agencies to decide how to best apply these results.
According to the described assumptions, the sites remaining in the table may be considered the
leading candidates for elimination in the Region. A portion of the table from the Region 5
analysisis shown below.

AIRSID | Mean (ug/m°)| Distanceto | Correlation,| County
Next Site | Highest (R) | Population
1716100031 14.84 6.4 0.966 -15t0 0%
5507900592 14.54 6.9 0.971 -15t0 0%
5507900991 14.45 20 0.978 -15t0 0%

Agencies may wish to follow this same process on a statewide or citywide level to
determine relative value of monitors on their localized scale. If multiple sites from the same area
are left in the table, the reviewer should not assume that all should be eliminated! Rather, the
State should select among these sites, with the prime candidates identified as the monitors with a
combination of lowest mean, highest density, and highest correlations. States may need to cycle
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through the entire process (including recomputation of the 4 metrics) after ‘eliminating’ asingle or
small number of monitors since the metrics and relative site values may change.

Contacts: Motria Poshyvanyk (EPA Region V, ARD): (312) 886-0267 [PM,]
Mike Rizzo (EPA Region V, ARD): (312) 353-6324 [0zone]

C. Region 3 Approach

The approach to network assessment being proposed by Region |11 includes both the use of
gpatial fields and a decision making procedure (Multi-criteria Integrated Resource Assessment
MIRA), developed in the Region, that allows for the simultaneous consideration of all relevant
and quantifiable criteria. The approach is based upon a premise that tries to define air quality as
an estimated spatial field of concentrations with a corresponding estimated field of uncertainties.
The geostatistical technique of kriging is used to estimate air quality fields. The scientific merit
of agiven network design isjudged on the certainty with which the actual concentration field can
be reproduced from its measured data. The uncertainty field is constructed using modeled
benchmark fields of concentrations that present a rational representation of possible future air
quality, that is, air quality fields that the designed network islikely to encounter. The MIRA
procedure was designed to help make informed and inclusive environmental decisions. Itisa
modular approach consisting of aModular Data Collection Manager (DCM) which organizes,
warehouses, and prepares datafor analysis; a Geostatistical Indicators Module (GIM) that creates
environmental indicators (reducing spatial maps to single indexed values for use as indicators);
and a Decision Analysis Module which brings data, indicators, judgments together for holistic
decison making. The general procedure Region 3 intends to use for network assessment is as
follows:

1 Develop an appropriate set of modeled benchmark spatial fields.

2. Construct potential new network designs.

3 Construct a subset of concentrations from the benchmark fields based on the
locations of the proposed monitoring sites.

4, Krig the concentration subsets - producing an estimate of the benchmark field.

5. Congtruct an uncertainty field by comparing the benchmark to the estimated
benchmark fields.

6. Establish decision criteria.

7. Quantify the criteriafor each network design.

8 Apply the MIRA decision approach.

Additional References:
C Air Quality Data: A New Conceptual Approach
http://www.epa.gov/ttn/amti c/fil es/ambient/pm25/workshop/spatial/cimorel li.pdf

Contacts: Alice Chow (EPA Region I11, AP): (215) 814-2144 [MIRA]
Al Cimorelli (EPA Region I11, APD): (215) 814-2189 [spatial fields]
Cynthia Stahl (EPA Region 111, APD): (215) 814-2180 [MIRA].
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D. Design Interface Tool

The Design Interface (DI) is a software package that provides a graphical interface to
evaluate aternative networks. The Design Interface makes extensive use of S-Pluswhichisa
software package widely used by statisticians and data analysts. The existing version of DI
allows users to input an arbitrary network of ambient monitors along with mathematical formulas
used to describe the spatial structure of the data. From this information, the user is able to delete
or add monitoring stations and display the consequences in terms of spatial predictions and
uncertainties. For example, users can estimate the probability that an unmonitored areais
exceeding aharmful threshold given concentration data from the network of nearby monitoring
stations. Software and documentation for the current version of DI is available at the following
web site:  http://www.cgd.ucar.edu/stats/Dl/.

EPA is upgrading DI to improve the data interface to DI so that data from AIRS and other
sources can be easily inputted into the system. In addition, DI is being modified to include
technical improvements and flexibility for the user in selecting network performance measures
needed to evaluate alternative monitoring network designs. A feature will be added to enable
users to examine and validate statistical assumptions about the spatial covariance structure and
permit simple graphical display of correlation among monitors using brushing and highlighting
techniques. Documentation will be significantly improved and example problems expanded to
include ozone and PM, 5 for a hypothetical planning area. Since DI is structured around the S-Plus
language, users of DI must have access to S-Plus and the S-Plus spatial module. The enhanced
version of DI should be available for user testing by late spring 2002.

Contact; Bill Cox (EPA-RTP, OAQPS): (919) 541-5563
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E. Additional Techniques Under Development

The elements listed below came to fruition based on discussions at the Spatial Data
Analysis Technical Exchange Workshop held December 3-5, 2001 in the Research Triangle Park,
NC. [Presentation materials from that workshop can be found at
http://www.epa.gov/ttn/amtic/spatlwrks.html .] The activities listed below will be pursued in
paralel with each of the ongoing monitoring network assessments. The purpose of these elements
isto establish aframework for generating reliable spatial fields. The statistical theory that is
used to devel op space-time models of ambient concentrationsis evolving. Astechniques and
tools are devel oped, these will be made available for use in understanding airsheds, designing
monitoring networks, developing control strategies, and supporting epidemiological studies.

One element is awhite paper, proposed to be completed in April 2002. At the workshop,
severa people suggested that the participating scientists prepare awhite paper describing the
benefits of using interpolated spatia fieldsinstead of using only pointsin space. There are
severa statistical papers addressing this approach. Summaries of these papers together with a
discussion about the potential policy uses of spatial fields will comprise the white paper. The
workshop participants agreed that this white paper could be a catalyst for getting spatial fields
into the regulatory process.

The second element is around robin by collaborators and EPA scientists to compare and
contrast various technigques for developing fields of spatia predictions and associated
uncertainties. Three to five emerging techniques as well as some of the techniques described in
this Guidance will be part of the round robin, and each technique will be applied to the same
database. The basics of the round robin include a series of objectives that get progressively
harder. What is learned from each stage will hopefully be incorporated into existing tools, such
as the previously mentioned Design Interface tool, so that agencies can use the tools for improved
gpatial prediction and network design. The series of objectivesinclude:

1 Prediction of field of PM, 5 3-year average of annua average concentrations and
uncertainties.

Prediction of field of PM, 5 3-year average of 98" percentiles and uncertainties.
Forecasting of field of daily PM, s concentrations in support of public reporting.
Prediction of 3-year average of 4" max 8-hour average ozone concentration.
Multi-pollutant prediction.

Optimal designs.

SOahwWN

Contacts.  Shelly Eberly (EPA-RTP, OAQPS): (919) 541-4128
Ellen Baldridge (EPA-RTP, OAQPS): (919) 541-5684
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[11. Acronyms & Web Sites

AIRS - U.S. EPA’s Aerometric Information Retrieval System (reference web site:
http://www.epa.gov/airsdata.

AQCR - Air quality control region (reference 40 CFR 81)

CASTNet - Clean Air Status and Trends Network (reference web site:
http://www.epa.gov/castnet)

CFR - Code of Federa Regulations
DCM - Data collection manager

DI - Design interface tool (reference web site: http://www.cgd.ucar.edu/stats/D1/)

GIM - Geostatistical indicators module

IMPROVE - Interagency Monitoring of Protected Visual Environments (reference web site:
http://vista.cira.col ostate.edu/improve)

MIRA - Multi-criteriaintegrated resource assessment, developed by EPA Region 3.
NAAQS - National Ambient Air Quality Standards (reference 40 CFR 50)

NADP - National Atmospheric Deposition Program (reference web site:
http://nadp.sws.uiuc.edu)

NMSC - National Monitoring Strategy Committee (reference web site:
http://www.epa.gov/ttn/amtic)

OAQPS - Office of Air Quality Planning and Standards, U.S. EPA

PMF - Positive matrix factorization (reference web site: ftp://rock.helsinki.fi/pub/misc/pmf/)

QA - Quality assurance
RTP - Research Triangle Park, North Carolina

SLAMS - State and local air monitoring stations (reference 40 CFR 58)
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REGIONAL MONITORING STRATEGY

The purpose of this document is to propose a strategy on how to best utilize available
resources for ambient monitoring in the Region V States. The strategy reflects two basic
objectives:

(1) Investment Needs: New monitoring efforts are needed to support new air
quality challenges, including monitoring for air toxics and new technology
for criteria pollutants.

(2) Divestment Opportunities: To make more efficient use of existing
monitoring resources and to help pay for (and justify additional resources
for) the new monitoring efforts, it will be necessary to make certain “cuts”
in the existing criteria pollutant monitoring networks. A fundamental
assumption in this strategy is that any resource savings resulting from
these cuts in a given state will be reinvested to support additional
monitoring efforts within that state.

It is expected that this document will need further review and discussion within each state
and with the general public before it can be finalized.

CORE PRINCIPLES
The regional monitoring strategy was developed consistent with the following core
principles:

State-by-state recommendations to improve (decrease, increase, relocate,
revise) existing criteria pollutant monitoring networks based on consideration of:
i. public information*
ii. public health/compliance with NAAQS
iii. strategy development (i.e., support modeling)
iv. trends/strategy evaluation
v. multi-pollutant sites (supersites)
vi. regional-scale (O3, PM2.5) v. local-scale (CO, SO2, Pb, PM10) pollution
problems
vii. population-oriented sites
viii. over-monitoring (redundancy) and under-monitoring
iX. low concentrations
X. state rules
xi. population growth

! The states are committed to providing the public with air quality data on a near real-time basis. To this end,
each state has established a web site where daily ozone data are available and has participated in USEPA’s
o0zone mapping project, as part of EMPACT. These efforts, especially EMPACT, have been very successful.
Unfortunately, USEPA will be discontinuing funding for EMPACT before the program can be expanded to deal
with other air pollutants which may pose as much of a threat to public health as ozone. For example, at some
locations in the Region V States, there were more days in recent years in the “unhealthy for sensitivity groups”
category for PM2.5 than O3. ltis, therefore, recommended that USEPA continue funding EMPACT to ensure
that it will provide the public with near real-time information for all air pollutants, as appropriate.
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Establish regional air toxics monitoring network

Not bound by Federal regulations and policies; need to change NAMS/SLAMS
regulations and nonattainment policies

Evaluate new technology
Provide for state/local flexibility (address local needs — e.g., TSP in WI)

Ensure adequate data quality assessments, including regionally consistent
procedures for quality assurance, data validation, and data interpretation

Address important administrative issues, including public outreach, reinvesting
resource savings, preserve funding and jobs (with retraining opportunities), and
a general understanding of the long-term direction of the national program

RECOMMENCED CRITERIA POLLUTANT MONITORING CHANGES

Based on the core principles outlined above, each state reviewed their existing
criteria pollutant monitoring networks and identified proposed changes to be
phased-in over the next two to three years. The proposed changes are
summarized in Table 1 and Figures 1 — 7. In general, these changes reflect
elimination of several existing monitors, establishment of a few new monitors, and
a movement toward multi-pollutant sites. The number of monitoring sites in each
state (including industrial monitors in IN and WI) before and after these proposed
changes are as follows:

o3 PM25 PM25 PM25 PM10 TSP Pb CO SO2  NO2

Mass Cont Spec

IL 42/33  35/32 2/2 6/6 17/11 15/7  9/8 22/19 10/9
IN 43/35  40/30 3/3 217 25/22 6/6 5/4 8/7 4/4
IN-ind. 2/1 11/5 3/2 0/1 28/27 210
Ml 25/15 27/18  10/10 9/10 9/2 10/6  7/5 715 4/4
MN 77 22/17 1/3 1/3 19/13 2/2 10/10 8/8 4/4
OH 51/40  48/46 2/2 14/14 72/33 14/5 15/10 32/19 4/3
Wi 36/30  28/22 3/3 6/6 6/6 15/15 0/0 5/2 4/3 4/4
WI-ind. 16/16

Total 204/160 200/165 21/23 38/46 148/87 15/15 47/26 51/39 81/61 30/28

(Note: numbers above reflect number of sites “before” / “after”)
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Several comments on the proposed changes should be noted:

Only minor reductions in the existing ozone networks are proposed. This is
appropriate given the current widespread 8-hour ozone problem in the region.
Some of the proposed changes involve relocation of monitors to rural areas to
provide information on regional ozone levels.

Only minor reductions in the existing PM2.5 FRM networks are proposed at this
time. Itis believed that three full calendar years of data are needed for NAAQS
compliance determinations before any massive reductions are considered. Itis,
however, reasonable to consider at this time: (1) relaxations in the sampling
frequency to 1-in-6 day at sites where the annual NAAQS is clearly controlling,
and (2) elimination of low concentration, redundant FRM monitors if resources
are needed now to support deployment of speciation or continuous monitors.
Once three full years of data are collected, then divestment in FRMs and
investment of continuous monitors should be pursued. Guidance and support is
needed from EPA on moving from filter-based to continuous measurements.

Significant reductions in PM10, Pb, CO, SO2, and NO2 networks are proposed,
consistent with the absence of any regional air quality problems for these
pollutants. Further reductions in the number of monitors will be considered.

A preliminary cost analysis was performed to determine the cost savings
associated with the proposed reductions. For example, it is estimated that the
shutdown of 27 parameters at 22 sites in lllinois would save about $275K.
Based on these approximate costs and the proposed reductions in the other
states, the savings appear range from less than $100K in Minnesota to more
than $500K in Ohio. While not insignificant, these savings will not be sufficient
to pay for new monitoring efforts, such as a regional air toxics network.

Several graphical analyses performed by USEPA, Region V are supportive of
the proposed changes. These analyses include correlation maps for ozone and
PM2.5, PMF analysis, and krieging analysis (see Figure 8). In particular, these
analyses demonstrate redundancy in the existing ozone and PM2.5 monitoring
networks.

An additional review of the proposed changes should be conducted to address
the adequacy of the regional/rural monitoring coverage, and to identify any
additional opportunities for combining sites (i.e., supersites). Note, several of
these supersites appear to qualify as “ national core” (NCORE) sites, which are
being considered in draft USEPA guidance:

0 IL — Northbrook and E. St. Louis
IN — Gary (IITRI) and Evansville (F.S. #17)
MI — Detroit (E. 7 Mile), Grand Rapids, and Seney
MN —
OH — Cleveland (14" St.), Cincinnati (Taft Rd), and Steubenville
WI — Milwaukee (SER Hdgs) and Mayville

O 0O O0OO0O0
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In addition to the criteria pollutant monitoring, it should be noted that the States
support several other related monitoring programs. These programs include
the base 9-station PAMS network:

Type Purpose Site
1 background Braidwood (IL)
2 urban Chicago - Jardine (IL)
Milwaukee - SE Hdgs and UWM-North (W1)
Gary - ITRI (IN)
3 peak Harrington Beach (WI)
concentration Northbrook (IL)
Holland (MI)
4 downwind Zion (IL)
Manitowoc (WI)
upper air Zion (IL)

Supplemental measurements planned for 2002 and beyond include aircraft
sampling in the Lake Michigan area by Wisconsin DNR and by Bob Jacko (Purdue
University); aircraft sampling in other nearby areas by Bob Jacko (Purdue
University); tall building measurements (Sears Tower); operation of an ozone
monitor on the Badger ferry (between Manitowoc, Wisconsin and Ludington,
Michigan); operation of an open path monitor at Northbrook to provide real time
measurements of VOC and carbonyl; and operation of visibility cameras at several
sites. Table 2 summarizes the site locations and parameters for the base and
supplemental measurements.

REGIONAL AIR TOXICS MONITORING NETWORK

The regional air toxics monitoring network builds upon the individual state air toxics
monitoring programs and an initial 5-state monitoring network. The initial 5-state
network will include at least one site in lllinois, Indiana, Michigan, Ohio, and
Wisconsin and will be consistent with the FY2000 Air Toxic Pilot Program. This
monitoring will start in early 2002, and will collect data to assess “community-
oriented” population exposures. The goals of the initial 5-state network and the
proposed regional network are as follows:

measure the same 18 “core” compounds identified for the FY2000 Air
Toxic Pilot Program;

sample on a every-sixth day schedule;

sampling duration of 24 hours (but may be shorter or longer
depending on the particular objectives and consideration of detection
limits);

similar monitor siting criteria,

same analytical methods as in the FY2000 Air Toxic Pilot Program;
state laboratory inter-comparisons to be conducted using split
samples and canister exchanges, and the results applied to historical
Region V air toxics data; and

5
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same quality assurance practices as in the FY2000 Air Toxic Pilot
Program to be employed.

Table 3 lists the monitoring site information, pollutants to be measured, sampling
schedule, and sampling/analysis methods for the initial 5-state network. It is
envisioned that the regional network will expand the initial 5-state network. Note,
based on the cost estimates for the initial 5-state network (i.e., about $60K/site), a
regional network of say, 5 — 10 sites per state, will cost about $1.8 — 3.6M per year.
Additional funding will be needed to pay for this monitoring. (Please note that
these plans are subject to change based on forthcoming guidance on the national
air toxics monitoring network.)

RECOMMENDED REGULATION CHANGES

The elimination of several sites above will require a waiver from certain monitoring
requirements in 40 CFR Part 58, Appendix D (Network Design for State and Local
Air Monitoring Stations [SLAMS], National Air Monitoring Stations [NAMS], and
Photochemical Assessment Monitoring Stations [PAMS]):

C Section 3.2 (SO2 Design Criteria for NAMS): waive the requirement for 2 - 4
monitors in urban areas with population > 1,000,000 and low concentrations,
and for 1 - 2 monitors in urban areas with population 500,000 - 1,000,000
and low concentrations

C Section 3.3 (CO Design Criteria for NAMS): waive the requirement for a
micro-scale, and/or middle or neighborhood-scale monitor in urban areas
with population > 500,000

C Section 3.4 (O3 Design Criteria for NAMS): waive the requirement for a
downwind monitor for all urban areas with population > 200,000

C Section 3.5 (NO2 Design Criteria for NAMS): waive the requirement for two
monitors in urban areas with population > 1,000,000

C Section 4.4 (Network Design for PAMS, Minimum Monitoring Network
Requirements): waive the requirement for VOC and carbonyl sampling at
Type 1, 3, and 4 sites (or accept the proposed changes as part of an
“alternative” network design, as provided by section 4.2)

In addition, consideration should be given to revising the minimum quality
assurance requirements. For example, 40 CFR Part 58 requires bi-weekly
precision checks for automated methods. A reduction in the number of checks is
recommended, especially for monitors that measure concentrations below the
NAAQS.
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NEW TECHNOLOGY

The states are committed to the evaluation and deployment of new monitoring
technology, especially for PM2.5 and air toxics. To this end, the following new
technology is being used (or considered) by the states:

IL OPSIS (for formaldehyde, benzene/xylene, and mercury)
Continuous mercury monitor
Modified auto-GC for toxics
Diffusion tubes for toxics saturation monitoring
Glass-lined canisters for VOCs and toxics
Ml Hexavalent and total chromium monitors
PAHSs using modified PUF sampler
Continuous mercury with TEKRAN (w/ speciation) and LUMINEX
OH  Ammonia monitoring
Wi Ammonia monitoring
Continuous mercury with TEKRAN analyzer

In addition, most states are establishing visibility cameras (as part of the
Midwest “hazecam” network), and continuous PM2.5-mass and continuous
PM2.5-speciation monitors.

FEEDBACK

This document and the proposed network changes reflect the opinions of the
monitoring staff in the Region V States. An important step in the development of
the regional monitoring strategy is to get input from the following groups: (1)
technical and regulatory staff in the States and USEPA,; (2) policy types, especially
state air directors; (3) stakeholders, including local government, environmental
groups, and private industry; and (4) the general public. Based on this additional
input, this document and the proposed network changes will be revisited.

SUMMARY OF RECOMMENDATIONS
A regional air toxics monitoring network should be established.

States should continue to pursue new technology, especially for PM2.5 and air
toxics.

A number of changes (decreases, increases, relocations, revisions) to the
existing state criteria pollutant monitoring networks are proposed.

A public outreach effort is needed to explain and seek “buy-in” on the proposed
changes to the criteria pollutant monitoring networks.

The resource savings resulting from the proposed changes in a given state will
be reinvested in that state. Note also that the resource savings will not be
sufficient to pay for the regional air toxics monitoring network. Additional
funding will be needed.
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USEPA should revise the NAMS/SLAMS regulations to relieve the states of
certain monitoring requirements and to allow some of the proposed network

changes.

USEPA should continue funding for EMPACT to ensure that near real-time
information is provided to the public for all air pollutants (especially, PM2.5), as
appropriate.
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Figure 1

Region 5 Proposed O3 Monitoring Network
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Figure 2

Region 5 Proposed PM2.5 Monitoring Network
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Figure 3

Region 5 Proposed PM10 Monitoring Network
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Figure 4

Region 5 Proposed Lead Monitoring Network
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Figure 5

Region 5 Proposed SO2 Monitoring Network
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Figure 6

Region 5 Proposed NO2 Monitoring Network
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Figure 7

Region 5 Proposed CO Monitoring Network
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Figure 8. Region V Graphical Analyses
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Table 2. Site-Parameter Listing for the Lake Michigan PAMS Network

Site

Braidwood
Chicago_Jardine
Northbrook

Zion

Milwaukee-SE Hdgs
Milwaukee-UWM
Harrington Beach
Manitowoc
Gary-1ITRI

Holland

W] Aircraft
Jacko Aircraft

Sears Tower
Badger Ferry

A = auto-GC

C = canister sampling
s = high sensitivity NOx

Type O3

WNAWNNDAWNPR
XX XX XXXXXXXXXX

NOx NOy Met

X
X
X
X,s
X,s
X
X
X,s
X
X

X X
X XXX XX XXX

X XXX

PM, s Open Upper
VOC Carb. Spec. Path Air Met

A X

At X,t X X

A X X

A X X

t t

C (24-hour sample every 6" day)
X

At X,t X
X

C X X

C X X

t = air toxics sampling (24-hour canister sample every 6" day year-round)
p = partial met (temp, rel. humidity)
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Table 3. Monitoring site information, pollutants to be measured, sampling schedule, and

sampling/analysis methods.

Monitoring Site Pollutant
s to be Sampling | Sampling
Urban Area Street address AIRS ID Measured | Schedule | Apparatus/Media Analytical Method
Chicago, IL Water Treatment 17-031- 53V0OCs, [lin6day | VOCs - summa- VOCs - TO-14a gas
Plant 4201 14 polished canister, chromatography,
750 Dundee Road carbonyls, Carbonyls - DNPH Carbonyls - TO-11a
Northbrook, IL 8 metals + cartridge, high pressure liguid
continuou Metals - TSP (hi-vol) | chromatography,
s Hg particulate sampler Metals - atomic
, ] using quartz filter absorption
4743 Mannheim 17-031- 53 VOCs, | 1in 6 day spectroscopy
Road 3103 14 for
Schiller Park, IL carbonyls, | carbonyls
8 metals + metals;
VOCs
collected
ona
limited
basis (6-
12 sample
days
selected
at
random)
Indianapolis, | 3120 E. 30" St. 18-097- 9 “core” lin6day | VOCs-summa- VOCs - TO-15,
IN Washington Park 0078 VOCs + polished canister, Carbonyls - TO-11a
Indianapolis, IN subset of Carbonyls - DNPH high pressure liguid
TO15, cartridge, chromatography
11 Metals - TSP (hi-vol) | (ERG),
carbonyls, Metals - 10-3 -
7 metals Inductive Coupled
Plasma/Mass
Spectrometry (RTI)
Cleveland, Fire Station #22 39-035- 71VOCs, |lin6day | VOCs - summa- VOCs - TO-14a gas
OH 7300 Superior Ave. 0047 formaldeh polished canister, chromatography,
Cleveland, OH yde + Carbonyls - DNPH Carbonyls - TO-11a
(St. Clair/Superior acetaldeh cartridge, high pressure liguid
neighborhood) yde, Metals - TSP (hi-vol) | chromatography
- ] 8 metals i particulate sampler (contract lab),
Fire Station #11 None lin6day | ysing glass fiber filter | Metals - acid
7629 Broadway Ave. extracttion followedby
Cleveland, OH inductively coupled
(Slavic Village plasma emission
neighborhood) spectroscopy
Board of Education None 1in12
7733 Stone Rd day

Independence, OH
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Monitoring Site Pollutant
s to be Sampling | Sampling
Urban Area | Street address AIRS ID Measured | Schedule | Apparatus/Media Analytical Method
Detroit, Ml TBD TBD 18 “core” | lin6day | VOCs - summa- VOCs - TO-15 gas
compound polished canister, chromatography,
s + other Carbonyls - DNPH Carbonyls - TO-11a
compound cartridge, and SW-8315
S Metals - TSP (hi-vol) | (MDEQ),
measured particulate sampler Metals -
during Note: TSP samples to
2000 be analyzed as
Detroit monthly composites.
pilot
Madison, WI | Water Reservoir 55-025- 34VOCs |1lin6day | VOCs - pressurized VOCs - TO-14 -
Dayton & Livingston 0025 13 for VOCs | passivated canisters, | cryogenic
St. carbonyls, | + Carbonyls - DNPH concentration
Madison, WI total carbonyls; | coated silica gel followed by a single
PCBs, 1in 12 for | cartridges, column gas
8 metals metals; PCBs - quartz fiber chromatography,
1/12 for filters with Carbonyls - TO-11 -
PCBs polyurethane foam solvent extracted and
(plus 1/24 | back-ups using a analyzed by high
from General Metal Works | performance liquid
10/15to PS-1 (hi-vol) sampler, | chromatography with
3/31) Metals - quartz fiber UV detection,

filters using a General
Metal Works TSP
sampler

PCBs - TO-4 - solvent
extracted by soxhlet
and cleaned extract
analyzed by gas
chromatography with
EC detection,

Metals - acid
extraction followed by
either Inductively
Coupled Plasma
Emission
Spectrophotometry
(ICP) or Atomic
Absorption
Spectrophotometry
(AA)

Note: Nickel and
beryllium to be
collected on 72-hour
composites samples.
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Section 4. The National Core Network (NCore)
4.1 Background

Air monitoring efforts serve avariety of needs, both national and local. The
rationale for even considering national based networks is simply arecognition that a very
significant part of any “local” air pollution problem often is associated with some form of
long-range transport or part of an extensive region-wide airshed. Similarly, amajor
component of emissions reduction strategies are based on national programs (e.g., the
Federal Motor Vehicle Control Program, Clean Air Act Title 1V [acid rain precursors],
nitrogen oxide [NOx], SIP callsin the eastern United States, and the recent Clear Skies
program. The nature of “national” ambient air quality standards implies an
understanding of the cause-effect phenomena between pollutants and adverse heath
impactsis based on arange of diverse populations and locations throughout the Nation.
Numerous national level modeling tools drive arange of air quality prediction and health
assessments requiring consistency in measurement approaches.

It is assumed that the need for monitoring to characterize and assess localized air
quality issuesis comparable to that required for national needs. Therefore, the
development of a national network component must allow for needed flexibility to
address local issues as well as accommodating emerging technologies and science/policy
needs that often are constricted by massive infrastructures. In application, enough
overlap exists between national and local design features, such that a network designed
for anational purpose more often than not also services alocal need. For example, a
national speciation trends siteis used in concert with other mass and speciation sites for a
more detailed local characterization of an area s particulate matter.

4.1.1. Needed Network Design Enhancements

The Strategy presents an opportunity to reconfigure ambient air monitoring
networks to accommodate identified measurement needs and improved technologies.
Experience over the last 20 years suggests four basic enhancements that can be
implemented in national network design by:

1) allowing for multiple and collocated pollutant measurements to better
diagnose cause-effect phenomena between public health effects and air
pollution and atmospheric processes,

2) characterizing regional scale air quality to understand the linkage between
background and transport concentrations (regional, continental, global scales)
asthey affect rural and urban environments. This need has become
increasingly important as the separation in pollutant concentrations between
rural and urban air pollution levels continue to decrease;
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3)

4)

accommodating new technologies to provide timely reporting of air quality
information to the public and to improve basic characterization of physical,
chemical, temporal, and spatial composition of air quality; and

improving flexibility to: (1) incorporate future monitoring of new pollutants,
and (2) meet local air monitoring needs.

Consistent with these enhancements, the NM SC has identified the following areas
for enhancement:

greater characterization of hazardous air pollutants (HAPS);
additional continuous particulate matter monitoring;
additional information transfer and delivery to the public; and
integration across pollutant programs.

This proposal for aNational Core (NCore) network isintended as a modest set of
actions to accommodate these enhancements, while striving to work within the near-zero-
sum framework of the strategy.

412 Rationalefor Multi-pollutant Sampling and Spatial M apping

There are many advantages in shifting toward a multi-pollutant monitoring
network. The three main reasons are cited below.

1.

Minimizing monitoring Site operational expenses. A central site with
severa instruments requires far less travel time and site attention and
maintenance than a diffuse network, assuming, of course, attendant reductions
in single pollutant sites.

Fostering integrated air quality management. For years we have
recognized the administrative burden of working in a single pollutant
framework, when we understand an array of technical linkages across air
pollutant categories. From an emission source perspective, mobile and
stationary combustion sources simultaneously emit ozone and PM precursors
aswell asahost of hazardous air pollutants. Numerous chemical and physica
atmospheric processes either link several pollutant categories or operatein
paralel. Examples include the shared mix of precursors (i.e., primary
emissions), intermediate and sink species that link ozone and fine particul ate
matter (and haze); the adsorption dynamics where particles act as carriers of
various hazardous air pollutants; numerous transformations where oxidant
precursors (e.g., xylene, toluene, pinenes) are capable of transforming into
organic aerosols, specific HAP compounds such as formaldehyde that act as
an ozone precursor and through chemical pathways influence particle
formation. Thelist of examplesis endless and provides a motivation for
integration. However, the intention is not to imply that every aspect of air
pollution isintegrated as such linkages often exhibit avariety of seasona and
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location dependencies. Nevertheless, the historical emphasis on single
pollutant programs needs to move toward more integrated approaches, and air
monitoring is akey air program infrastructure component that should

facilitate progress.

. Supporting national level air quality models and health assessments. Two
examples are provided:

Example 1. Air Quality Model Smulation evaluation:

Air quality smulation models (AQSMs) combine an array of emissions,
atmospheric chemical and physical dynamics to serve as important tools for
developing emission control strategies and attainment demonstrations. The
structure of AQSMsis based on an integrated multi-pollutant framework.
Questions have been raised regarding the role of routine networksin
evaluating models. For example, diagnostic (e.g., stressing the model to
determineif it reproduces observations for the right reasons) model evaluation
requires short period intensive field campaigns incorporating vertical
chemical/physical profiling throughout the troposphere and research grade
measurements of complex radical and sink species, typically beyond the
scope of SLT operated routine networks. Diagnostic model evaluation
complements the need for basic operational (i.e., does the model generally
reproduce observations of important precursor and product species) AQSM
evaluations that may span an entire year or more, and be subject to specific
episodes of concern not covered in an intensive field campaign.
Nevertheless, there have been misconceptions associated with the relevancy
of routine data in the model evaluation process and concerns that routine
operations be moved toward more “research” grade measurements to support
modeling. Some of this concern is perhaps traced back to the role of ozone
models in estimating the high 1-hour prediction. Comfort levels on model
performance were focused on afew summer-based high concentration
episodes, and model performance during other seasons was not a priority.
The change in ozone standards to a lower value 8-hour average, and the
dominance of the annual PM2s standard require our models to perform well
(and be evaluated) over more diverse time and meteorological regimes.
Moreover, the large regional behavior of ozone and PM2s present national
level issues that result in the AQSMs (e.g.,, CMAModels 3, REMSAD)
applied over large spatial domains covering the entire contiguous United
States. Asthe models are now applied over increasingly larger spatial and
time scales, the monitoring networks must adopt and provide a minimum
level of support for their evaluation. Finaly, an infrastructure of routine
measurements, even during those intensive field campaigns designed for
diagnostic model evaluation, are required.

Three very critical components of NCore address the model evaluation needs:

gpatial mapping, multi-pollutant measurements and continuous data. From an
operational model evaluation perspective, models attempt to replicate major
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surface scale features of the primary pollutants of interest, largely PM2sand
ozone. The emphasis on mapping as a national need for public information
purposesisjust as critical for AQSM evaluation, as well as other emissions
strategy elements (e.g., defining planning areas and tracking progress over
time) and health and exposure assessments. (See example 2.) The leveraging
of collocated pollutants improves the ability to evaluate models by providing
greater challenge to testing more than one State variable at atime. In effect,
the availability of important collocated species restricts the ability to
subjectively improve model performance and can serve to identify areas need
for improvement. The core multi-pollutant species were chosen as key
species from both model evaluation and health assessment perspectives.
Finally, the emphasis on continuous data is valued from amodel evaluation
perspective. Although one role of amodel may be to estimate an annual
average, AQSMs generally calculate predictions over small timeintervals and
typicaly can provide output at one-hour time intervals. The ability to test
model’ s temporal behavior benefits both short and long-term predictive ability
aserrors at small time scales can aggregate easily to cause problems over
large time scales.

While this discussion has emphasized the use of datain evaluating model
performance, afar more important integration across observations and models
must be fostered through the air quality community. Calculated model
concentrations and observations are al predictions: they just use different
tools or formulations to arrive at the same product. A point measurement
based on “ measurement determined” observation is perhaps no more
representative of the larger area of volume of concern than that devel oped
through a“model.” 1n a sense, modeled data and measured data all are
predictive results from the spatial and temporal perspective from which we
interpret data. We need to make much better progress in integrating modeling
and monitoring techniques and take advantage of the maximum benefits
derived from their highly synergistic usage. An opportunity is now

presented to meld real-time modeling data that are corrected or “nudged” by
the observations to produce our best and most timely representations of more
complete spatial surfaces. Such surfaces are part of the future vision for
linking observations and model predictions through the information transfer
initiative being conducted nationally through NCore. Similarly, the use of
gpatia fields have multiple benefits for air quality planning and tracking
which will improve with our ability to characterize spatial fields over frequent
time intervals.

Other observational techniques benefits from NCore multi-pollutant sites, and
include source apportionment models that connect emission source categories
with receptors (measurements) and observational based models (OBMs) that
use measurements to infer precursor control preferences (e.g., NOx or VOC
for ozone; NH3 or NOx for PM). Again, these tools as well as predictive
models all together require basic inputs and checks for their operation.
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Collectively, with direct observations all the modeling tools applied in both
traditional and unique means are used in “weight-of- evidence’ schemesto
develop practical emission reductions strategies.

Example 2. Health and exposur e assessmentsfor NAAQS reviews

Many of the arguments for model evaluation apply to exposure and health
assessments. First, we have a national need to maintain a minimum core
network to support long-term exposure and epidemiological assessments that
factor into the recurring 5-year reviews of the NAAQS. To be clear, NCore
supplies only abasic infrastructure of routine measurements, not personal or
indoor monitoring that is necessary for exposure assessments. NCore will,
however, provide key centralized monitoring data from which to relate back
to more detailed microscal e and other ambient exposure related
measurements. Similarly, NCore will not collect al of the suspected

particul ate-matter-rel ated agents hypothesized to be key playersin the direct
adverse health impacts associated with PM (e.g., soluble metals, ultrafine
particles, and biological matter). Health assessments attempt to develop
causative relationships between specific air pollution parameters and adverse
health effects, which benefits from sampling a variety of pollutants over a
range of diverse populations, covering different air quality conditions brought
on by different climatologies and emissions patterns (i.e., mix and strengths of
source types). Multiple pollutant species need to be sampled at different
locations to better delineate the effects of a particular species by teasing out a
range of confounding factors associated with interactive effects among
different pollutants. Accordingly, NCore should measure multiple pollutants
across adiverse group of platforms reflecting a range of populations,
climatology and air quality composition across the United States.

4.2 Attributesof NCore

The NCore network is envisioned to be along-standing stable network that should
be viewed as a*“minimum” infrastructure to address major national monitoring
objectives. These national objectives and other attributes are used as a starting point for
design. In describing national objectives, a substantial degree of overlap with area-
specific objectives in aspects of network design will emerge. That is part of the overall
optimization and leveraging that isintended. The scope of this activity retains the focus
on traditional networks operated by SLTs. National needs beyond these that include
ecosystem welfare assessments, global atmospheric transport and diagnostic research
need to be integrated as part of the leveraging optimization process (addressed later in
this section).

In developing the overall objectives for the Strategy, the NM SC also devel oped
objectives for the NCore component, and these objectives are referred to as “ attributes,”
so as not to be confused with the Strategy objectives. The NCore attributes are as
follows:
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To satisfy the minimal level of national ambient air monitoring needs, including:
o red-timeinput of datafrom across the country (e.g., AIRNow) using
continuous technologies for timely dissemination to the public and
supporting:
= gpatial mapping
= public health advisories
= public air quality forecasts
0 emissions strategy development, including:
= routine/operational model evaluation
= observational and source apportionment techniques
= defining nonattainment and emissions strategy regions
o tracking air quality trends and progress, such as
= accountability of major national emissions strategies
» heath/welfare assessments (e.g., for HAPS, visibility)
o0 NAAQS determinations (i.e., compliance with standards)
0 health assessments that influence periodic NAAQS reviews (i.e., 5-yr EPA
review process)

To provide a consistent national network of multi-pollutant measuring sites;
To provide consistent air quality information for both urban and rural aress,

To provide a basis from which the augmentation by state/local/tribal monitoring
networks can be utilized to meet SLT monitoring priorities;

To accommodate the nationa needs for monitoring new pollutants (e.g., air
toxics, PM (0,5);

To maximize leveraging of existing air monitoring sites, especially those with
multi-pollutant capabilities; and

To the degree it can be accommodated, provide data and other support for
essential science needs, such as:

0 health/exposure studies

0 evauation of new monitoring methods

0 characterization of atmospheric processes and source-receptor
relationships (e.g., air quality model evaluation; source characterization
techniques).

4.3 The National Component

NCoreisintended to address national level data needs that often are a secondary
concern of historical networks that were designed from a single pollutant and often local
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area perspective. NCore does not address explicitly those monitoring needs associated
with alocal/flexible component. Rather, by defining a modest national network, the
capacity (or flexibility) to support local needsis protected. Additional discussion on this
bal ance between national and local needs is provided below and in the document
summary. Throughout this document thereis far more discussion addressing “national”
needs, a natural outcome as all parties have avested interest in alarger national picture.
However, this emphasis on national needs should not be construed as elevating national
over local needs. Details of the attributes for the national component are given below.

43.1 PublicInformation

The acquisition of real-time data from across the country (e.g., through AIRNow)
using continuous technologies for timely dissemination to the public is a central element
to NCore. Such information could drive national mapping programs for PMzs and ozone
reported from AIRNow, and further support public air quality forecasts and public health
advisories for various pollutants. To date, AIRNow has effectively used and evolved into
anational resource built upon available data sources from an array of State and local
networks designed for non-mapping purposes. By specifying mapping as a national
objective, network spatial design tools can be applied to optimize the existing networks
with a cohesive central mapping theme that lends itself to other applications, including
emission strategy development and compliance.

4.3.2 Emissions Strategy Development

The development of emission reduction strategies relies on large regiona to
national scale air quality simulation models as one of several toolsin combination with
various area-specific analyses. Models require evaluations which occur at different
gpatial scales and levels of complexity. National level models often undergo fairly
routine “operational” level evaluations that rely on routinely collected data. These
routine operational evaluations complement more complex diagnostic evaluations
utilizing aircraft data, and research grade measurements of atmospheric intermediate and
end products. In application, three types of monitoring approaches are used for model
evaluation. First, the NCore component would support much of the operationa
evauations of Air Quality Simulation Models (AQSMSs), principally by ensuring broad
and consistent geographic coverage. Second, the availability of routine data from local
oriented networks and mapping related networks (e.g., AIRNow) would enhance the
gpatial richness of observations for evaluation purposes. And third, routine
measurements from NCore would complement intensive field campaigns that provide
more complex detailed measurements (e.g., time, space and composition) for diagnostic
evauations.

Numerous source apportionment and other observation-driven models attempt to
use measurements directly to associate source-receptor effects and infer emissions
reduction approaches even in nonlinear systems. While the application of these tools tend
to be area specific, the availability of NCore sites that include multiple collocated
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measurements will provide significant benefits and also allow for consistent national
level applications.

Mapping tools delivering public information should strive to minimize
concentration surface error and produce coherent pollutant concentration patterns which
can guide emissions strategy development.

4.3.3. Tracking Air Quality Trendsand Emissions Strategy Progress

NCore would provide the primary input to track national air quality trends of a
range of noncriteria and precursor pollutants as reported in EPA’ s annual air quality
trends and related reports. NCore also would accommodate an important accountability
component of air quality trends, which tend to place somewhat greater emphasis on
directly emitted precursor species to determine if emission strategies are being
implemented as originally intended. For accountability purposes, consideration must be
given to locating some NCore sitesin rural representative |ocations with instrumentation
capable of detecting long term emission changes associated with implementation of
national programs such as Title 1V, the NOx SIP calls, and the Clear Skies program
(nitrogen, sulfur, mercury). Program tracking also would include national visibility
assessments as well as a selected limited group of hazardous air pollutants (HAPs) that
tend to be of concern in numerous locations nationwide.

4.3.4. Support Health Assessments and Periodic NAAQS Reviews

Historically, much of the underlying health effects research hasrelied on
routinely available data to associate various adverse health impacts with air quality.
NCore would provide adiversity of monitoring locations across the nation to provide a
stable base of data for long-term health assessments. (See, for example, Attachment 4-1,
“Air Quality Monitoring in Support of Epidemiology.”) These health assessments
require basic “representative” air quality data of several common pollutants across a
diversity of population and emission regimes. The NCore design will emphasize the
importance of capturing diverse locations and provide a minimum group of routinely
collocated measurements that will assist both health assessment and emissions strategy
development needs. More advanced air quality measurements would be conducted
through collaborative research endeavors and not directly supported by state/local
agencies and Tribes. However, where possible the development of NCore platforms
should anticipate the need for possible collaborative work ranging from toxicologists
choosing to collect occasional “mega’ aerosol samples, to atmospheric scientists
conducting research grade measurement studies. Therefore, platform capacity, space and
power specifications, generally should be designed to avoid future extensive retrofitting.

435 Compliance
NCore will be used for basic comparisons to the NAAQS. Traditionally,

monitoring for NAAQS comparisons has been more of alocalized objective brought
about by national regulations. Increasingly, the extent of non-attainment for our
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principal criteria pollutants (i.e., PM2sand ozone) has become, in many instances, more
of aregionalized issue due to numerous factors including shifting demographics away
from urban centers, widespread homogeneous behaviors of PM2s agrosols in many
eastern U.S. locations, and the shift to alower concentration 8-hour ozone NAAQS.
Here again, the characterization of concentration surfaces through mapping requires both
national and local perspectives.

4.3.6 Support Science Studies

Many of the previous objectives discussed the complementary role routine
networks play in supporting research. Routine data generally complement more
intensive research-oriented efforts spanning a range of atmospheric process and health
assessment studies. While NCore design will be driven to address non-research
objectives, the overlap between research and regulatory needsis substantive and it is
imperative that NCore be viewed as an important research resource. To that end,
components of the NCore network should facilitate collaborative work with research
ingtitutions in a manner similar to the Supersite program for PM, .. Certain NCore
platforms could serve an important instrument evaluation need at a national level. NCore
will therefore include a limited number (probably in the order of 3 to 8) of collocated
multi-pollutant sites that serve primarily the scientific objectives listed above.
Collocation aso provides opportunities for diagnosing measurement methodology issues
as the more complete characterization of atmospheric chemistry provides enormous
insight into likely causes of measurement artifacts. The concept is not that routine grant
programs for state/local/ agencies and Tribes siphon their resources to support research
ingtitutions, but rather that a greater level of complementary work across research and
regulatory agencies is engendered as part of the NCore design which provides more
optimized benefitsfor all parties. As platform capacity is reviewed for accommodating
new measurements, enhanced capacity should be built in for collaborative work where
researchers may need to use platforms for short periods of time to collect large samples
of aerosols for toxicological studies, or operate research grade measurements in concert
with more routine instrumentation.

Other broad based national air monitoring objectives include ecosystem welfare
assessments, characterization of global/continental level transport phenomena, and
explicit research objectives. The objectives listed above are compatible with the existing
federa grant structure, where Section 103 and 105 Grants are administered by EPA to
state and local agencies, and Tribes. Nevertheless, significant integration and
optimization opportunities exist to link with these other magjor national objectives.

4.4 ThelLocal Component
The development of NCore does not replace the role of localized networks, and
no premise is made on the relative importance of national versus local needs. In looking

at thelocal component, the NM SC established several objectives, or attributes, to clearly
delineate the intent to address local concerns. The following listing of attributes
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illustrates some of the major differences between the national NCore component and the
more flexible component of state/local/tribal networks:

To address state/local/tribal concerns not adequately addressed through NCore.
Examplesinclude:
0 “hot spot” or mobile monitoring for air toxics
source-specific monitoring
community/environmental justice concerns
emissions reduction strategy assessments
tracking non-criteria pollutants of concern
NAAQS designation requests
enhanced monitoring as needed for local characterizations of key
pollutants and/or their precursors

O OO0 OO0 Oo

To establish the highest priorities for state/local/tribal air monitoring needs and
utilize local flexibility to shift resourcesto meet those needs, including the
reduction of inefficient monitors and the addition of value-added monitors as

necessary.
To utilize data such that the benefits of the NCore network can be enhanced.

To meet federally-recommended monitoring objectives to the degree possible.
4.5 NCore Structure

NCore would be structured as a three-tiered approach (see Figure 4-1), based on
measurement complexity, ranging from the most (Leve 1) to the least (Level 3) complex.
A rangeof 3to 10 Level 1 “master” sites, based on available resources, would serve a
strong science and technology transfer role for the network. Approximately 75 Level 2
sites would add a new multiple pollutant component to the networks, with emphasis on
continuously operating instruments. In many areas, location of aLevel 2 site, as
appropriate, in conjunction with existing PM speciation, PAMS and/or air toxics trends
sites, would optimize leveraging of existing resources to meet Level 2 objectives. Level
3 dtesarelargely single pollutant sites, emphasizing the need for a spatially rich network
in the most ubiquitous criteria pollutants (i.e., PM,. and ozone) and addressing an
assortment of compliance related needs. Progressing from Levels 1 through 3, the
character of these sites moves from a strong science orientation toward compliance. A
summary of measurement parameters for these levelsis provided in Table 4-1.
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NCore Measurements Level 1. 3-10 Master
Sites Comprehensive
Measurements,
Advance Methods
Serving Science and
Technology Transfer

L1 Needs

Level 2: ~ 75 Multi-
pollutant (MP)
Sites,“Core Species”
Plus Leveraging From

PAMS,
Speciation Program, Level 3: Single
Air Toxics Pollutant Sites

(e.g.> 500 sites
each for O3 and
PM2.5
Mapping Support

Level 3

Minimum “Core” Level 2 Measurements
Continuous N,S0O2,CO, PM2.5, PM10, O5; PM2.5
FRM, Meteorology (T,RH,WS,WD)

FIGURE 4.1 Components of NCore.

451. Level 1

There would be a small number (e.g., 3to 10) of Level 1 “master” sites, or
“supersites,” which would include the most comprehensive list of routine measurements
required for the Level 2 sites (see next subsection), plus research level measurements
with potentia for routine application (e.g., PM size distribution, nitric acid, anmonia,
true NO,).* Leve 1 sites could include additional measurements dependent on area-
specific priorities, available expertise, and resources. These sites would serve three
needs: (1) a comprehensive suite of measurements providing the most insightful of all
routine air monitoring networks; (2) atechnology transfer mechanism to test emerging
methods at a few locations with disparate conditions that eventually would find more
mainstream applicatior? and (3) a bridge across routine applications and science.

Over thelast 10 years, EPA’s Office of Research and Development has gradually
decreased its level of methods development and testing to a point where it no longer is
considered aleader in thisfield. Methods testing now is conducted through a rather
loose collection of state-sponsored trials (especially California’s Air Resources Board),
vendor sponsored initiatives, miscellaneous research grants, and agreements to

NO and NOy are chosen as they provide indicators for relatively fresh (NO) and aged (NOy) emissions.
They provide a critical tool in accounting for progress in large-scale nitrogen emission reduction programs (e.g., NOx
SIP calls and Clear Skies, provide input for a variety of observational based and source apportionment models, and
assist evauation of air quaity models. True nitrogen dioxide, NOz, should be added as a core measurement. However,
the lack of affordable and routinely operational instrumentation prevents such a recommendation at thistime.

“True nitrogen dioxide measurements should be part of routine operations; however, fied testing and

demongtration efforts must precede application in routine networks. Consideration for future routine applications
should also be given to other measurements such as continuous ammonia, nitric acid, and particle size distributions.
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universities (e.g., PM Supersites and health centers), combined with a skeleton level of
effort of internal EPA testing. The PM Supersites program does fulfill some of the
needed technology transfer needs, but is of short duration and mostly focused on a broad
array of particle characterization issues in addition to technology testing. Level 1 sites
would be one component addressing this national level weakness that needs attention.
State agencies cannot continue to be burdened with being “trial” testers of new methods.
More importantly, there is a pressing need to avoid losing the opportunities in greatly
enhanced data value that emerging technol ogies present.

452, Level 2

Level 2 measurements represent the mainstream multiple pollutant, or
“backbone,” sitesin the network. The approximate total number of 75 national sites, as
well as the proposed measurements, is a modest recommendation. This approach
introduces a reasonable and manageabl e realignment in the networks. Site locations will
be based on design criteria that balance technical needs with practical considerations
such as leveraging established sites and maintaining geographic equity. There are key
design features which embody the purpose of the Level 2 sites:

1. Useof continuoudly operating instruments:
Continuous systems allow for immediate data delivery through state-of-the-art
telemetry transfer and support reporting mechanisms such as AIRNow and a
variety of public health and monitoring agencies charged with informing the
public on air quality. Continuous data add considerable insight to health
assessments that address a variety of averaging times, source apportionment
studies that relate impacts to direct emission sources, and air quality models that
need to perform adequately over avariety of time scales to increase confidencein
projected emissions control scenarios.

2. Diversity of “representative’ locations:
Diversity across urban (e.g., large and medium size cities) and rural locationsis
essential to properly characterize typical urban environments as well as
background and transport corridors. National level health assessments and air
quality model evaluations require data representative of broad urban (e.g., 5to 40
km) and regiona/rural (> 50 km) spatial scales. Long-term epidemiological
studies that support the review of national ambient air quality standards benefit
from avariety of airshed characteristics across different population regimes. The
NCore Level 2 sites should be perceived as developing a representative report
card on air quality across the nation, capable of delineating differences among
geographic and climatological regions. While “high” concentration levels will
characterize many urban areas in NCore, it isimportant to include cities that also
experience less elevated pollution levels, or differing mixtures of pollutants for
more statistically robust assessments. It also isimportant to characterize
rura/regional environments to understand background conditions, transport
corridors, regional-urban dynamics, and influences of global transport. Air
quality modeling domains continue to increase. Throughout the 1970's and
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1980's, localized source-oriented dispersion modeling evolved into broader urban
scale moddling (e.g., EKMA and urban airshed modeling for ozone), to regional
approachesin the 1980's and 1990's (e.g., Regiona Oxidant [ROM] and Acid
Deposition [RADM] Models), to current national scale approaches (Models 3-
CMAQ), and eventually to routine applications of continental/global scale
models. The movement toward broader spatial scale models coincides with
increased importance of the regional/rural/transport environment on urban
conditions. As peak urban air pollution levels decline, slowly increasing
background levelsimpart greater relative influence on air quality. Models need to
capture these rural attributes to be successful to provide accurate urban
concentrations.

. Collocated multiple pollutant measurements:

Air pollution phenomenainvolving ozone, particulate matter, other criteria
pollutants, and air toxics are more integrated than the existing single pollutant
program infrastructure suggests. From an emissions source perspective, multiple
pollutants or their precursors are released simultaneoudly (e.g., combustion plume
with nitrogen, carbon, hydrocarbon, mercury and sulfur gases and particul ate
matter). Meteorological processes that shape pollutant movement, atmospheric
transformations, and removal act on al pollutants. Numerous chemical/physical
interactions exist underlying the dynamics of particle and ozone formation and

the adherence of air toxics on surfaces of particles. The overwhelming
programmatic and scientific interactions across pollutants demand a movement
toward integrated air quality management. Collocated air monitoring will benefit
health assessments, emission strategy development and monitoring. Health
studies with access to multiple pollutant data will be better positioned to tease out
confounding effects of different pollutants, particularly when avariety
concentration, composition, and population types are included. The tools for
strategy development (e.g., air quality models and source attribution methods) are
enhanced by utilizing more robust evaluations (i.e., checking performance on
several variables to ensure model produces results for correct reasons and not
through compensating errors). Just as emission sources are characterized by a
multiplicity of pollutant release, related source apportionment models yield more
conclusive results from use of multiple measurements. Monitoring operations
benefit by a streamlining of operations and by multiple measurements which can
potentialy diagnose factors affecting instrument behavior. In addition, the
movement toward integrating continuous PM (mass and speciation) monitors, at
this juncture, requires care in preserving at least some number of collocated filter
and continuous instruments.

The minimum recommended measurements, through near-continuous monitors

reporting at 1-hour intervals or less, include gaseous sulfur dioxide (SO,), carbon
monoxide (CO), nitrogen oxide and total reactive nitrogen (NO and NOx or NOy), ozone
(O,); PM, 5, and PM,,. Additional parameters include filter-based PM, 5 , as measured
with FRMs, and basic meteorological parameters (temperature, relative humidity, wind
speed and direction). While these parameters include most criteria pollutants, except for
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nitrogen dioxide and lead, they are not chosen for compliance purposes. They represent a
robust set of indicators that support multiple objectives of NCore. In most cases, these
minimum measurements will be accompanied with measurements from other existing
programs, such as PAMS or PM speciation to maximize the leveraging of greater multi-
pollutant availability.

The continuous PM measurements are not expected to use FRM monitors, as
currently, no PM, ¢ continuous monitor has equivalency status. The reason for specifying
continuous methods for PM has been addressed at length. The intention here is not to
produce independent PM,, values, but to provide a mechanism to devel op an organized
and consistent PM, 4, 5, data base that will be supportive of heath studies and emission
strategy development. Asa peripheral benefit, the development of this data base should
meet equivalency testing requirements for a PM,4, , 5 method and perhaps be viewed as
the default “regulatory” method for PM,,,5. Collocation with FRMs is an important
component of the PM, 5 continuous implementation strategy, as the relationship between
FRMs and continuous monitors drives the integration of these systems. These
relationships will vary in place and time as a function of aerosol composition (e.g.,
gradual evolution of a more volatile aerosol in the East as carbon and nitrate fractions
increase relative to more stable sulfate fraction).

45.2.1. FutureNCorelLevd 2 Measurements

The minimum recommended NCore Level 2 measurements reflect a balance
across a constrained resource pool, available monitoring technologies, and desired
measurements. Consideration should be given to introducing additional Level 2
measurements at selected sites in the future. Examples of nationally important
measurements that support multiple objectives include true nitrogen dioxide, nitric acid
and ammoniagases. Consideration also should be given to routine size distribution
measurements at selected locations. As multiple pollutant stations, NCore sites should
over-design for space and power consumption with the expectation of additional future
measurements. Such over-design will encourage collaboration between research
scientists and government agencies as NCore Level 2 sites should accommodate periodic
visits from health and atmospheric scientists that may conduct specialized intensive
sampling.

453. Level 3

Leve 3 sites are intended to meet the needs for greater monitoring density for the
key pollutants of concern, which currently is ozone, PM, 5, and in some areas, mainly in
the west, PM,,. Also, some highly localized carbon monoxide nonattainment areas may
still exist. For these key pollutants, and for those nonattainment areas, it is still necessary
to maintain a sufficient number of monitors to address the issues associated with SIP
development and compliance, as well as other related issues. The Level 3 monitors,
therefore, primarily fit this purpose. Such monitors can be single or multi-pollutant, as
needed, to address the issues of concern. Examples of conditions, which the Level 3
monitors can address, include:
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documenting the site with the highest concentration

determining appropriate nonattainment boundaries

determining local background conditions

estimating population exposure

characterizing local conditions

determining trends

complementing Level-2 sites in assessing effectiveness of local emissions
reduction programs

It is expected that the Level 3 siteswill be comprised primarily of existing
NAMS/SLAMS sites, since many of the NAMS/SLAMS sites are dready satisfying the
above set of conditions. The number of Level 3 siteswill be based on a combination of
local needs and the network assessment process, but clearly, the number of such sites
nationally will be far greater than the number of Level 1 and 2 Sites.

It isfurther expected that, at a minimum, new information transfer technologies
can be incorporated into the Level 3 sites so that the rapid transfer of data to the publicis
accomplished consistent with the objectives of the Strategy. To that end, even though the
total number of monitors will be less than now exists, the number of monitors reporting,
for example, to AIRNow or local websites, should increase over what is readily available
today.
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Table 4- 1: Detailed list of NCore measurements

Site level Parameter comments
{ Approximate site total*}
L [Leve 2 Level 3 ozone
E | “core” (one of)
vV {500 -800} PM2.5 Continuous and filter at level 2
E | {70-100} gtes; emphasis on continuous
L a Level 3 sitesfor AIRNow
1 Basic temp, RH, wswd, [surface
M eteorology level]
3 PM10 continuous; only filter based at
to critical Level 2 siteswith
potential NAAQS (future)
10 violations
CO requires funding
SO2 requires funding
NO/NQy requires funding
Level 2 Filter based every third day, 24 hr sample;
core PM2.5 major ions through IC;
plus gpeciation asin | eements through XRF, EC
standard trends and OC fractions through
speciation combustion
{40-70}
core plus daily/continuo | includes the 10-15 continuous
standard usPM2.5 nitrate, sulfate and carbon
and speciation measurement sites that were
continuous added to speciation trends as
speciation part of earlier agreements with
{10} NAS/CASAC
coreplus | #sites formaldehyde | currently proposed national
“national dependent on HAPs trends measurements to
HAPsand | number of benzene be collocated with PM2.5
standard HAPs trends acrolein speciation (some unknown
speciation | and degree of subset of daily speciation sites
{10-25} collocation chromium included)
across . .
speciation light absorbing
aerosol

Page 4-16




core plus VOC minimum PAMS also
speciation includes Level 2 core species
and PAMS CO and NO/NOx/NOy;
{15-25} recommend both continuous
TNMOC (year round to
support HAPs surrogate)
analyzer and mix of
annual/seasonal canister or
auto GC sampling for specific
compounds...one type 2 site
per current PAMS city
core plus Number of al of above
speciation | sites dependent
plus on ability to
PAMS collocate
plus HAPS
{8-20}
Level 1 Level 1 sites real NO2 not routine measurements at
specific include all thistime
above
meesurements | itric acid
plus next
column .
ammonia
PM size
distribution
PM ultrafine
SvOoC

* site numbers are not additive; e.g., al level 1 are part of level 2; dl level 2 are
part of level 3
____Instrumentation resources required...see section 4.12
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4.6 NCore Siting
46.1 Level 2

The siting goal for Level 2 NCore sitesis to produce a sample of representative
measurement stations to service multiple objectives. Siting objectivesinclude:

A. Collectively:

» approximately 75 locations predominantly urban with 10-20 rural/regional
sites;

» for urban areas, across-section of urban cities, emphasizing major areas with >
1,000,000 population, and including a mix of large (500,000 — 1 million) and
medium (250,000 — 500,000) with geographically and air quality diverse
locations suitable as reference sites for long-term purposes;

» for rural areas, capturing important transport corridors, both internal, across-
border (e.g., Canada and Mexico), and intercontinental, as well as background
regionally representative conditions. In addition, some sites should allow for
characterizing urban-regional coupling (e.g., how much additional aerosol
does the urban environment add to a larger regional mix).

e Onanindividua site basis:

» establishing “representative” locations on ascale of 5 to 15 km for urban
gites, and greater than 50 km for rural sites, and not impacted by local
sources. The important criteria are to minimize local impacts in urban
areas and, in rural areas, achieve broad spatial representation associated
with secondary formation of aerosols and ozone that can be delineated
from urban excess contributions.

» leveraging with existing sites where practical, such as the speciation, air
toxics and PAMS, and Clean Air Status (CASTNET) trends sites.

» assuring consistency with collective criteria

« consideration of other factors, such as resource allocation and level of
Tribal participation.

46.1.1 Broad-based Technical Guidance

Level 2 network design isinitiated by first considering a cross-section of urban
locations to support long-term objectives, such as epidemiological studies, then adding
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rural locations to support the broad national objectives, including air quality modeling
evaluation, emissions strategy accountability assessments, and trends/inter-regional
comparisons. Thisisfollowed by a practical mapping of general locations with existing
sites, and an equitable and objective allocation scheme. This sequential approach is
captured in Figure 4-2. Thetop two segments of this figure represent, in general terms,
the “needed sites,” whereas the bottom two segments are examples of “existing sites.”
Theintent is to maximize the existing site inventory in establishing Level 2 sites. (A
complete set of existing network site location maps is contained in Attachment 4.2.)

Rural background, transport

Figure 1: Population-based Air Quality Regions (internal, global)

| Current/Planned |
Urban & Rural PM s Speciation Networks

Figure 4-2. Nationd maps providing initial broad scale siting guidance for
NCoreleve 2 dtes.  The maps include recommendations based on supporting
long term health assessments (top |eft) that emphasize an aggregate of
representative cities and air quality mode eva uations that rely on rurd
background and transport locations (top right). EXxisting site locations in most
cases will be used as NCore siting infrastructure (bottom).

Nearly 80 “representative’ air quality regions that group populations based on statistical
and geographic factors form a cross-section of desired areas for long-term
epidemiological studies. An additional 24 rural locations are identified to support
evaluation of the national Community Modeling Air Quality System (CMAQ). These
locations can be compared with available site candidates from existing networks (e.g.,
PM speciation, PAMStype 2 and CASTNET) that were designed with “representative’
siting conditions commensurate with NCore Level 2 criteria. This procedure provides a
modest objective-based reference to judge the adequacy of site alocation process.
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4.6.1.2 Site Allocation Process

In determining how the Level 2 sites should be located, the NMSC felt that an
initial proposal ought to consider nationwide equity and the fact that supporting grant
fundsto the States are not likely to change proportionally to support monitoring needs.
Therefore, theinitia allocation scheme, as summarized in Table 4-2, provides for a
minimum of one Level 2 site per State. In addition, consideration for population is the
basis for additional monitors, primarily, but not absolutely, in urban areas. Those States
without population centers of at least 250,000 would be allocated rural-based Level 2
sites. Technical guidance sets aframework for ng the development of NCore,
while the allocation scheme provides a process for facilitating implementation. This
allocation schemeisaninitial proposal and generally provides a sweeping range of
metropolitan areas. Clearly, allocation must be flexible enough to ensure that sites add
meaningful value and avoid redundancies. Suspected shortcomings in the proposed
allocation scheme that need to be reconciled include, for example, alack of rura
locations in California, lightly populated western States that may not provide a
meaningful rural location, multiple Florida locations with generally moderate air quality
due to marine influences, and possible redundant |ocations aong the East Coast and
Midwest.

Table4-2. Proposed NCore Level 2 site allocations.

Tota Major Large Cities Medium Cities Rurd
Cities
500K - 1M 250-500K

> 1M
1 per State minimum 50
3 each in most populated 8
States
(NY, CA, TX, FL)
2 each in second tier 5
populated States (OH, IL, PA,
MI, NC)
additiond rurd stes 10
Total 74 32 13 11 18

NOTE: Allocation does not cover every major, large, medium sized city in the United States;
Stateslack cities > 250,000 provide rural coverage.

4.6.2 Level 1and Level 3
NCore Level 1 sites are an important bridge for technology transfer and

corroboration between research and regulatory oriented organizations. Because the
resource prospects for supporting these sites appear limited at this point in time, asit is
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not part of mainstream routine network, the determination of Level 1 siteswill be
undertaken when the funding prospectsimprove. Asaguideline, however, these sites
should include arange of representative locations across the Nation (e.g., allocating up to
one site per EPA Region). Candidate |ocations could include existing supersites and
other well-developed platforms capable of accommodating the space, power, and security
needed for alarge assortment of instruments. Consideration should be given to
developing arural-based Level 1 site to ensure that technol ogies tested today can meet
future conditions as concentration levels continue to decline.

Level 3 sitesretain several NAMS/SLAMS attributes. A large preponderance of
Level 3 siteswill be designated from the existing NAMS/SLAMS network. Some
adjustments to existing networks are appropriate based on the network assessments, but
those adjustments may involve re-locating existing monitors to better meet the Level 3
objectives.

4.7. Site Selection and Approval Process

Except for Level 1 sites, it is envisioned that the selection of NCore sites will be
undertaken by the host State/local agency or Tribe, but that review and approval will be
done by EPA to assure that the recommended |ocations are consistent with the
appropriate NCore site objectives. Sincethe Level 1 sites are considered the more
research-oriented sites, and are dependent on additional funding, it is expected that EPA
would take the lead in recommending appropriate Level 1 site locations. These can
either be at existing Level 2 sites with adequate logistics to support aLevel 1 effort, or an
entirely new location. In either case, it would be expected that EPA would coordinate
with the host State and/or local agency prior to finalizing the site.

Level 2 siteswill be determined by the host agency or Tribe, and will require
approval by the EPA Administrator. This approach insures that the collective national
siting criteriaare adhered to. It is expected that an NCore subcommittee of the larger
NMSC will remainin place to assist EPA in assuring the appropriateness of the site
locations.

Level 3 siteswill be determined by the host agency or Tribe, and will require
approval at the EPA Regional Administrator level. The regions are in the best position to
understand the full complement of monitoring needs for the Level 3 site objectives, and
therefore approval at the regional level is most appropriate.

The local-flexible portion of NCore, which isintended to meet local monitoring

objectives, will not require EPA approval. However, SLTs, would be expected to notify
EPA that such sites are being established.
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4.8 Relationship Between NCore and Existing Networks

Excluding CASTNET and IMPROVE, the existing State and local networkss
largely consist of NAMS/SLAMS and special purpose/supplemental monitoring for
criteria pollutants, PAMS; non-FRM portions of PM, ; network (e.g., speciation,
supersites, and continuous mass); and air toxics. Most of these networks include a
combination of prescriptive and less prescriptive monitoring based on relatively direct
language in 40 CFR part 58 of the monitoring regulations, or through specific guidance
in the Federal 103/105 Grants Program. The more prescriptive aspects include NAMS
for al criteria pollutants, PM, s SLAMS, PAMS, speciation trends, and the emerging air
toxics national trends sites. L ess prescriptive elements, not included in the monitoring
regulations (i.e., “local-flexible’ component), include special purpose/supplemental
monitoring, SLAMS (other than PM mass), PM,, ; speciation beyond trends, and a variety
of air toxics sampling. Note that the estimated local fraction of resources for a particular
program element is greatest for air toxics followed by PM, . speciation. (See Table 4-3.)
While much of the SLAMS monitoring for criteria pollutantsis not required in 40 CFR
part 58, over time, the monitoring has taken on a“required” context associated with
various Clean Air Act requirements (e.g., design value sites, maintenance plan
provisions, new source review, and miscellaneous arbitration).
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Table 4.3. Relationship between existing networks and NCore
NCore | NCore' | NCore' Local Other | Notes
(All NCore sites support
Levell | Level2 | Level 3 AlRNow)

PM T lacking future funds

Supersites

NAMS! T specified Level 2 PM2.5,
PM10, NO/NOy do not use

(CO, NO2, equivalent methods

03, SO2, (assume each site has

PM 10, PM2.5 FRM; cont. PM10

PM2.5) and PM2.5 evolveinto
equivalent PM (155

SLAMS! T

PM T T assumes most (not all)

speciation trend sitesare Level 2

trends locations

PM (SIP) T

speciation

Air toxic T

trends

Air toxics T

PAMS T T unknown number of PAMS

type 2 sitesfor Level 2

other T

PAMS

1 - Criteria pollutant trends are generated now from a subset of NAMS and SLAMS, and in the

future from NCore Levels2 and 3.

A rough comparison of NCore with existing networks suggests the following
relationship:

Level 1 =PM supersites

Level 2 = criteriapollutant NAMS, speciation trends, air toxics trends,
PAMS type-2

Level 3=SLAMS criteria pollutants

Severa qualifying remarks are appropriate. The Supersites program is temporary

and funding to trangition into Level 1 master sitesis not yet identified. Level 1 sites
should be an integral long-term network component, and operate with greater intersite
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consistency than the current Supersites. The minimum requirements determining criteria
pollutant trends (analogous to NAMS), in most cases, would be accomplished through
Level 2 sites. It is expected that the majority of speciation trend sites will be selected as
Level 2 sites. The emerging national air toxics trend sites (NATTS) are being collocated
at existing speciation sites, mostly trend sites, which in turn should emerge as formal
NCore Level 2 sites. Approximately 50% of the remaining PAMS type-2 sites also serve
aslikely candidates for NCore level 2, and many of these already are collocated with
speciation trend sites. Note that major fractions of air toxics, PAMS and PM speciation
measurements are not part of NCore and should be viewed as part of the “local” network.
However, agencies or Tribes supporting PAMS and PM speciation monitoring efforts
would be strongly encouraged to integrate these into the Level 2 site structure, thereby
providing greater multi-pollutant capabilities than the base Level 2 site.

4.8.1. Relationship to Existing PAMS, PM 25, Air Toxics,and NAMSSLAMS
Networks

Theinitial deployment phase of NCore relies on substantial leveraging from
existing and emerging (e.g., air toxics) air monitoring networks. NCore would assume
the “nationa” level or trend components of these programs. A more detailed discussion
of these relationshipsis given below:

Air Toxics Current discussions with the Air Toxics Steering Committee
indicate arelatively small trends network with 10 to 20 sites established over the
next 2 to 3 years covering asmall group of hazardous air pollutants (HAPS) with
“nationa” level importance (i.e., concentration predictions appearing in many
places at levels of concern). More than 50% of the base air toxics monitoring
resources would be dedicated to local needs. These trend sites could
appropriately be located at Level 2 NCore sites.

PM2s Speciation The speciation trends sites are excellent candidates to initiate
siting locations for Level 2 multi-pollutant sites. The model established for the
speciation program with approximately 50 national trends sites and nearly 200
SLT supplemental sites reflect the value associated with both local and national
needs, and a blueprint for much of the development of NCore.

PM,:Mass Recent spatial analyses of these sites are forming an important tool
for larger implementation issues associated with abating PM, 5 level's throughout
the United States. These sites will be assimilated into additional mapping tools
such as AIRNow to provide forecasting and timely public accessto AQI related
information. The transition to continuous samplers, which requires areduction in
FRM samplers, iscritically important. A substantial subset of PM, ; sites will be
assmilated into the Level 3 sites.
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PAMS A sideworkgroup of the regulatory workgroup has developed a set of
“minimum” PAMS recommendations. ( See Table 4-4). The Type 2 PAMS sites
included in thislist of minimum requirements would be considered part of NCore.
Thisrevision wasiinitiated in the January, 2000 PAMS workshop in Las Vegas
and was based on redefining PAMS objectives. The PAMS principal objective
now focuses on the longer term trends and accountability aspects, while playing a
supporting role on other emissions strategy development objectives such as model
evaluation.

Table 4-4. MINIMUM REQUIRED PAMS MONITORING LOCATIONS AND
FREQUENCIES

Measurement | Where Sampling Frequency

Required (All daily except for upper air meteorology)*
Speciated Two sites per area, one of During the PAM S season:
VOC? which must be a Type 2 Site. | 1) Hourly auto GC, or

2) Eight 3-hour canisters, or

3) 1 morning and 1 afternoon canister with a
3-hour or less averaging time plus Continuous
Total Non-methane Hydrocarbon

measurement.

NOx All Type 2 Sites Hourly during the ozone season®

NOy One site per area at the Type | Hourly during the 0zone season

3 or Type 1 Site

CO (ppb One per Type 2 Site Hourly during the ozone season

level)

Ozone All stes Hourly during the ozone season

Surface Met | All Stes Hourly during the ozone season

Upper Air One representative location Sampling frequency must be approved as part

Meteorology | within PAMS area of the PAM S Network Description described
in 40 CFR 58.41.

Daily or with an approved aternative plan.
2Speciated VOC is defined in the Technical Guidance Document Reference _, Target Compounds.
3Approved ozone season as stipulated in 40CFR58, Reference --

NAMSSLAMs Components of the ozone sitesin the current NAMSSLAMS
formulation will primarily be incorporated into the Level 3 adjunct sites for
ozone.
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4.8.2. Linkageto Other Programs: Integration Beyond Traditional Networks

The clients of the SLT networks extend beyond the EPA Air Program Office and
their immediate grantee organizations. For this Strategy to be truly national and sincere
to optimization principles, there must be extended integration with other major networks
and related national objectives. This integration should extend to:

Global/continental air quality issues, including cross-continental transport of
ozone, PM, and their precursors, persistent HAPs, such as mercury, dioxins, and
PCBs, and to characterize global warming gases (e.g., 0zone, carbon dioxide),
and radiative losses due to light reflecting and absorbing aerosols and gases. In
addition, intra-continental transport issues related to fluxes across U.S./Canadian
and Mexican/U.S. borders should be served as part of the Strategy. Consideration
should be given to an additional set of monitoring stations placed at critical
locations along the coasts and borders for these purposes. Collaboration with
other organizations, particularly NOAA, is suggested.

Ecosystem and related assessments. Several national level monitoring efforts
arein place or in planning potential for bidirectional benefits (i.e., two networks
benefiting each other through complementary and/or similar measurements).
Examplesinclude CASTNET and IMPROVE, where both networks are used for
routine evaluation of AQSMs, and visibility (IMPROVE) and atmospheric
program (CASTNET) assessments, which benefit from SLT networks operating
light scattering and chemical speciation measurements. Current planning for a
routine PBT monitoring strategy focused on mercury, dioxins, and PCBs benefits
from the existing networks through AQSM evaluation, as emerging models link
across most pollutant categories, and mercury characterization isinfluenced by
other species such as ozone. Advantages of leveraging operator resources and
sharing platform space should be encouraged.

Research and intensive field campaigns. Many of the more probing or
diagnostic level research programs that attempt to uncover the underlying
physical/chemical dynamics of atmospheric processes or characterize the more
elusive or difficult specific causative factors responsible for adverse health effects
are nationa needs. While these programs may primarily be conducted through
research organizations and universities, it is imperative that they are perceived as
integral components of the entire arsena of technical tools used to understand,
solve and account for progressin air quality management. Asthe Strategy is
integrated more completely with other research level efforts, the efforts of routine
monitoring operations will reap an important side benefit of additional counsel on
routine aspects of monitoring operations, a process that has worked successfully
to date with the Clean Air Scientific Advisory Committee (CASAC) Particle
Monitoring Subcommittee.
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The following are recommended and ongoing actions for extended integration to
these three needs:

Subject the Strategy, and specifically NCore recommendations, to broader
scientific review and engagement with other Federal agenciesand industry. Four
specific actions include:

1) establishing a new CASAC subcommittee to review NCore and related
measurement methodology issues. This action was initiated in February 2002.
This subcommittee will evaluate the NCore plan and provide counsel on the most
reasonable mix of core pollutants, measurement locations, and related topics,

2) adding NCore to the interagency discussions on air monitoring conducted
under the Committee for Environment and Natural Resources (CENR) Air
Quality Research Subcommittee (AQRS). This action was initiated in February,
2002;

3) adding NCore as an integral component to the National Research Council
(NRC) EPA PM coordination project that strives to facilitate coordination across
modeling, monitoring and emissions and research and program objectives. This
action begant in March, 2002

4) adding Ncore to the NARSTO agendato initaite dialogue with industry,
Canada, Mexico, aswell other NARSTO entities (e.g., states, EPA, universities).
This action started in April, 2002 during the NARSTO Executive assembly
meeting.

Foster greater integration with networks such as IMPROVE and CASTNET by
utilizing a subset those platforms as NCore rural sites. Several specific tasks that
attempt to identify, characterize, and harmonize measurement differences

between IMPROV E and the PM2s speciation network are underway through EPA
studies by OAQPS, ORD and ORIA, and Regiona Planning Organizations
(RPOs) .IMPROV E monitors have been added to a subset of CASTNET sites
thereby providing more integration across IMPROVE, CASTNET and PMzs
speciation sites. The“core” Level 2 measurements should be added to some
number of existing CASTNET and IMPROVE sites to enhance rura coverage.

Collaborate directly with those organizations with the appropriate expertise and
mission statements (e.g., NOAA) to build global and continental level monitoring
needs into the national design.
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4.9. The Future of National Network Design

The NCore proposal presents alogical, yet inexpensive intermediate step toward
implementing far more reaching and innovative approaches in monitoring. In redlity,
there are very few bold proposalsin NCore, which really are more a series of necessary,
pragmatic adjustments to our current networks. There must be an exploration of
expanding the use of smplified and complex technologies into the system, including
simple and inexpensive passive samplers that flood an areato fill important spatial
gaps and support network design through evaluation of spatial analysis methods.
Advanced optical technologies that characterize air quality over extended paths would be
consistent with the emphasis on measuring “representative” air quality in response to
national objectives. Can we do better than just “leveraging” existing networks and
settling for a small number of comprehensive multi-pollutant sites? Or, should we build
in afuture design that is more directly need-based. How do we anticipate future needs?
In one sense the NCore design is purposefully presented as a“minimum” to prevent
stagnation and allow for accommodation of new needs and technol ogies.

The future vision for air monitoring should not be limited by the current state of
knowledge and status quo. Rather, forward-thinking ideas, given the tremendous
advancements in computers and micro-technol ogies, should be the foundation for future
networks. The god for air quality monitoring should be to provide the most
comprehensive characterization of air quality over space (i.e., three dimensions), the time
continuum, and physical/chemical properties. To reach that goal, the following
principles should be associated with a more innovative future for air monitoring:

1. Multi-pollutant sites should be the standard rather than the exception. Air quality
is complex and we need a far more comprehensive measurements approach to
convey true ambient air characteristics.

2. New measurement technologies should be encouraged, developed, tested, and
brought into the mainstream of monitoring network as quickly and effectively as
possible. Recent examples include advances in miniature technologies that
incorporate the near-equivaent of a continuous gas chromatograph housed on a
microchip; the multiple chemical/physical (e.g., continuous aerosol chemistry and
Size characteristics) processing capabilities of single particle analyzers; the use of
optical path instruments to sample representative volumes; and the expansion of
remote satellite sensing capability.

3. Models and measurements need to be coupled dynamically to substantially
improve our ability to guide air management programs. The geometric increases
in computational capacity are now available to produce near-real-time output of
predictive concentrations. This discussion on monitoring should be extended to
incorporate modeling directly and in a manner analogous to the Four Dimensional
Data Assimilation (FDDA) meteorol ogical models where observed data
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iteratively “nudge”’ predictive values closer to observations with the result being a
detailed spatial output grounded on observations. The future of a system like
AIRNow should evolve aong the following lines:

current: rea-time view of ozone mapped data across most of the United

States;

next 1- Syears with NCore: real-time view of ozone and PM2s mapped data
and other Level 2 core pollutants at specific points;

next 5-10 years. real-time view of complete spatial fields reflecting
integrated observationg/predictions for alist of pollutants outputted from
models, combined with an analysis system integrating meteorological and
satellite air quality dataimagery with the capability of air quality forecasting
over the entire nation.

4. Extend the current engineering design approach through a more idealized
scientific approach, utilizing the outreach and integration and review process
established (e.g., viaCASAC, NARSTO, CENR). Thiswill requirean
investment from, as well asto, the research community.

410 NCorelmplementation Schedule

The following schedule outlines the key time periods during which NCoreis
expected to be implemented.

2002:

2003:

2004-2005:

Adjust NCore design, as appropriate based on public comment and
scientific (e.g., CASAC) feedback

Complete network assessments and recommendations for network
changes to accommodate NCore design

Determine Level 2 site locations
Establish Level 3 NCore sites
Establish some Level 2 NCore sites

Compl ete deployment of remaining Level 2 sites

Establish and deploy Level 1 sites

Complete development of future blueprint for “idealized” design
and network structure

Complete 3-year cycle loca network assessments
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2005-2010:
Evaluate and/or expand NCore as per idealized design and
resource constraints
Complete 5-year national network assessment

411 Scientific Review

It is expected that there will be such a peer review, principally through the Clean
Air Scientific Advisory Committee (CASAC) starting in Fall 2002. Additional input has
been, and will continue to be, sought through numerous other opportunities, including:
the Air Quality Research Subcommittee for Environment and Natural Resources, January
2002; NARTSO Executive Assembly Meeting, May 2002; PM Supersite Principa
Investigator Meeting, June 2002; PM Health Centers Mesting, July 2002.

Initial review from EPA-ORD recognizes the national air monitoring networks as
providing the critical long-term foundation to the scientific underpinning to both
atmospheric sciences and health and exposure scientific research. These long-term
monitoring networks have provided data to: support atmospheric dispersion and receptor
type model development, evaluation, and application to help link or apportion pollution
observed at areceptor back to its source; support NAAQS development; identify
compliance and accountability, and support health and exposure studies. The scientific
community supports the re-design of these networks from single pollutant purpose to
multi-pollutant purpose, based on continuous monitors, that will address multiple
objectives as described within this document. However, while this document represents
an excellent beginning, there are still significant obstacles (resources — human and
financial, and technology) that need to be overcome to fully meet the needs of the
scientific community. However, this community also realizes that science is not the only
objective of the proposed Strategy, that the obstacles are real and may not be able to be
easily overcome in the near-term, and understands that these parameters might reduce the
full usefulness of the data to the scientific community. A comprehensive review by
different groups of scientists will of course maximize the cross link between the many
objectives and further review by CASAC, NRC, and principal investigators of major air
programs (e.g., Supersites Program, PM Health Centers) is strongly encouraged.

The scientific community will continue to provide recommendations and to
interact with OAQPS and the States as details of the siting and measurements are refined.
Specifically the health effects and exposure community are concerned with siting of both
the multi-pollutant sites and removal of single pollutant sites that may have or will play
key rolesin future health studies. Atmospheric scientists and air quality modelers are
interested in continued communications to further support the siting of regional and rura
aswell as urban site locations to further support work across the source-receptor-
exposure paradigm. Sufficient resources are needed to maximize the usefulness of the
re-designed networks across all objectives realizing that the limited number of sitesis
close to but not quit sufficient to meet the multiple needs of this strategy. Specific details
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of where additional resources are needed will be discussed through the review process.
Finally, thereisacritical need to fund the Level 1 sitesthat will provide long-term
chemical and physical data about given geographical areas that cannot be obtained at
more than afew (8-10) sites nationwide. The scientific community believesthisisa
critical areaneed and that their involvement is essential to the development of this part of
the network.

4.12 Resource Implications

The working assumptions for NCore are based on protecting and even enhancing
the degree of flexibility SLTs have in conducting monitoring to meet their identified
needs. It isanticipated that there are some very moderate resources to be allocated to
NCore that will emerge from the network assessments that indicate reductions of
traditional criteria pollutant monitoring sites. The development of NCore will also
capitalize on resources available for special programs, such as PAMS and PM, ¢
speciation. It isfurther anticipated, though, that certain components of NCore will need
additional funding initiatives because the divestment from existing programsis not
sufficient to completely meet al the investment needs. Therefore, two very important
implementation tasks need to be followed. First, as described above, maximum
leveraging and optimization of existing networks must drive theinitial implementation of
NCore over the next oneto five years. Thisincludes strong encouragement, or perhaps
requirement through regulations, to integrate the new air toxics trend sites into NCore.
Second, modest investments from EPA must be contributed to catalyze NCore.

Those costs, which are expected to be covered by network adjustment resource savings,
include the establishment, operation, and maintenance of all Level 2 and Level 3 sites
(with the exception of new equipment capital costs), and all local/flexible sites.

Those costs, for which additional targeted resources are needed, have not been
fully defined, but are estimated in the following list:

Leve 2 enhancements

1. Purchase of equipment (including supporting QC calibration systems):
! High-sensitivity CO, SO, and NO/NOy instruments ($5 million)
! Continuous PM instruments ($2 million)

2. Monitoring platform enhancements (e.g., space, power) ($2 million)

3. Ingtalation of information transfer technology hardware and software and

data base expansion and incorporation of continuous Level 2 and Level 3 data
into AIRNow. ($2 million).
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Leve 1

Leve 1 Sitesare an integral component of NCore that strongly reflects the themes
of insghtful measurements and new technologies underlying the Strategy.
Unfortunately, currently there appears to be no clear funding source to support these
“transitional” sites, as standard resource pools historically have been associated with
routine operations (e.g., Federal 103 and 105 Grants) or relatively open-ended research
Grants to Universities for new methods development and testing.  Clearly, strong
consensus support must be developed for Level 1 sitesto drive afunding initiative. Itis
premature to detail a cost proposal for Level 1 sites as the scope of operationsis very
loosdly defined.  For budget estimation needs, we will assume that a minimum of $2-3M
per year isrequired for Level 1 operations and analysis aswell asan initial $4M in
capital expenses.

Thus the total additional costs to implement NCore are estimated at $15 million,
one-time expense; and $2 million recurring annual operating expenses (Level 1) .
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Speciation 'Trends' Sites




Figure 1: Population-based Air Quality Regions
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Air Quality Monitoring in Support of Epidemiology

Epidemiologic studies of the hedth effects of ambient particulate matter have been enormoudly
important in determining the redl hedlth effects of rea-world exposures to ambient particul ate matter and
co-pollutantsamong real human popul ations withthe revant range of variaions in sengtivity. Whilesome
studieshave generated their own ar quaity monitoring data, many epidemiologic sudieshaverdiedentirdy
onroutingly collected ar quaity data supplied by acompliance-oriented ar quaity monitoring system. The
hedlth-based nature of the current ar quality standards for particulate matter suggest a strengthening of this
link between epidemiologic studiesand compliance-oriented air qudity monitoring systems.

By anaogy, police officers are required to do morethansmply find and arrest the bad guys. Police
officers are expected to be on the watch for hazardous situations, such as adverse road conditions
(exposure assessment); to assi citizens by summoning emergency services (health assessment); and to be
particularly active in Stuations where these two conditions coincide, such as a hurricane warning (risk
assessment and communication).  Compliance-oriented air quality monitoring systems should dso be
designed to maximize their utility for these ancillary functions.

The choices involved in the determination of routine air quality monitoring systems will have important
consequences for future epidemiologic research, for futurerisk assessmentsand for future regulation. The
early choice of a2.5 micron cut-point for fine particulate matter by research scientists has had important
and unforeseen consequences for the air quality standard. The decisions now being made regarding
compliance-orientedar quality monitoring systems will shape future epidemiologic research. For example,
if the proposed ar quality monitoring system cannot distinguishbetweenthe source contributions of gasoline
and diesdl vehides, then many future epidemiologic sudies will not be capable of making any diginction

between these sources.



Types of Epidemiologic Studies
Various non-epidemiol ogists have complained about the inability of epidemiologiststo clearly indicate
their needs for ar qudity monitoring systems. Each epidemiologist seems to be describing an entire
different set of research requirements. This apparent lack of consensus among epidemiologigtsis primarily
areflection of the differing exposure assessment requirements of different epidemiologic study types.
Epidemiologic studies of the hed theffects of ambient particulate matter fal into severd distinct sudy
types. Each type of study requires ar quality data over different frequencies of measurement, different

durations of measurement, different levels of geographic scope, and different levels of geographic detal.

These epidemiologic studies fdl into four broad categories. unenumerated open-cohorts (“time-series
sudies’), prospective closed-cohorts withrepeated measurements, closed-cohorts andyzed for the timing

of ahedth event (* case-crossover studies’) and closed-cohorts andyzed for survival.

Unenumer ated open-cohorts

Epidemiologic studies of unenumerated open-cohorts have played a key rale in identifying fine
particulate matter as an important public hedth problem. Since mortaity and hospitalization records are
routingly collected by public hedthauthorities, these studies only require the addition of routindy collected
dally data onweather and onambient concentrations of particulatematter and co-pollutants. Thesestudies
have been conducted throughout the world under a large number of dimatic conditions and sources of
particulate matter.

The sample 9ze of these studies is generally one or more well-defined urban areas each with a

population of 100,000 or more persons followed over years of daly observations. While early studies



were limited to Single cities, the most extensive study was Jon Samet and colleagues andysisof 90 U.S.
cities (1). These 90 cities covered abroad range of city Szes. 3 cities were over 5million, 20 citieswere
between 1 and 5 million, 35 cities were between %2 and 1 million, and 32 cities were under %2 million
population. With the increase inthe number of citiesconsidered ina angle study, researchers have gained
an ability to examine the determinants of city-to-city variability in the exposure-response relaionship.
The frequency of air quality measurements required for these studies depends on the time resolution
of the hedth data. Since mortaity and hospitdization data is available as dally counts, the ambient air
qudity measurements should be conducted at least daily at fixed locations witha minimum of missng data.
The timing of missng ar qudity vaues mugt not be related to both ar qudity levels and hedlth effects.
Evenroutine one-in-six or one-in-three day sampling introduces an unacceptable pattern of missng vaues
into the data and severdy limits the andysis of the delayed (or lagged) hedtheffects of particulate matter.
The duration of ar quaity measurements required for these studies depends on the size of the
observed population and the naturd variability of air qudity levels. For most populationsin asingle urban
area, ar quaity measurements must be continued for extengve periods of time (years or decades) inorder
to gan aufficent Satistica power interms of person-time of observation. However, a nationd network of
monitoring stations representing the exposures of large numbers of individuas combined with dally source
gpportionment might be able to generate annual reports on the relative toxicity of different sources of

particulate matter.

The geographic scope of ar quaity measurements required for these studies depends on the
geographic scope of the hedthdatasystem. While the scope of a hospital-based record system is limited

by theszeof the individud hospital’ scatchment area, mortdity records and federally-ass sted hospitd care



records are nationa in scope. A more extengve air quality monitoring network will (a) incresse the tota
Sze of the populationunder study, (b) increase the number of study cities, (€) increase the Satistica power
to detect the relative health effects of various pollutants, (d) increase the ability of the study to understand
the effects of various combination, and (€) increasethe ability of the study to examine effect modifierssuch
as persond characterigtics, behaviors, and Situations, such as age, preexigting conditions, smoking status,
and ar conditioning. A nation-wide air quaity monitoring system that captures the day-to-day variability

inar quaity levelsfor the entire U.S. population would permit an extension of these Sudies.

The geographic detall of ar quality measurements required for these studies depends on the smdl-
scae spacid vaiability of the pollutant under study and the geographic detall of the hedth data. Due to
privacy concerns, hedth data are generdly not avallable a less than the county or city level. Fortunately
for these studies, the exposure datado not need to reflect the meanexposure of specificindividudsor therr
total exposures to ambient and non-ambient particulate matter. The exposure data must only capture the
day-to-day vaiahility in anbient ar qudity levelsfor the population asawhole. Methodologica issues
concerning the use of a single centra-gte monitor to represent the exposures to particulate matter over
broad geographic areas have been largely resolved by recent exposure assessment research.
Prospective closed-cohortswith repeated measur ements

Epidemiologic studies of prospective closed-cohorts with repeated measurements of symptoms and
physiologicd parameters (“pand sudies’) in both fidd and dinicd settings have been indrumentd in
developing our understanding of the biologicaly plausble modes of action for particulate matter. By
dlowing each subject to serve as their own control, these studies have consderable statistical power to

detect the determinants of the day-to-day variahility of hedth. The physologicd parametershaveincluded



pulmorary function (2), heart rate and heart rate variability (3), and biomarkers such as fibrinogen,
C-reactive protein and plasma viscosity (4).

The sample sizes of these sudies are generdly of the order of 60 people followed three times each
week for four- week periods, but arecent German study followed about 60 people monthly for an entire
year. Inthe U.S, these studiestend to be of limited duration due to the costs of repeated measurements
and subject boredom. However, both the Nationa Cooperative Inner-City Asthma Study and the
subsequent Inner-City Ashma Study used an interesting variant of this study design with rotating panels
of study subjects each of whom were on study daily for two week periods spaced at Sx-month intervas
(5). By dividing their subjectsinto 12 groups, the investigators were able to maintain a sudy of children
under observation daily for 18 months.

The frequency of arr quaity measurements required for these studies depends on the time resolution
of the hedthdata. Sincethetiming of the health measurementsisoften under the control of theinvestigator,
these studies have investigated the hedth effects of exposures one to four hours prior to the health
examination. Continuous or hourly data on ar qudity will be of great utility to these Sudies.

The duration of ar qudity measurements required for these studies depends on the period of
observation of the hedtheffects. In most sudiesinvolving intensive physologic measurements, theduration
of obsarvation is relatively brief, four to eght weeks. For the rotating panel design, the period of health
observation was over 18 months. The air quaity monitoring system should not be reduced in frequency
or geographic detall during such studies.

The geographic scope of ar quaity measurements required for these studies depends on the

geographic scope of the study population. These epidemiologic studies are generd conducted with hedlth



measurements performed at a angle location, but successful studies have been conducted with subjects
scattered over asingle community. Aswith the open-cohort studies, the exposure data must capture the
short-term variability in ar qudity leves for the study population asawhole. The exposure data do not
need to reflect the mean exposure of any individud or the total exposures to ambient and non-ambient
particulate matter.

The geographic detall of ar quaity measurements required for these studies depends on the small-

scade spacial variability of the pollutant under sudy. For pollutants with low smdl-scale variability, such
as fine particulate matter, central Ste measurements generdly are sufficient, while for pollutants with
consderable smal-scde vaiahility, suchas ultrafine particulate matter, ar quality measurements should be
conducted near to the locationwhere the hedlth measurements are performed or where the study subjects
reside.
Closed-cohortswith timing of a health event

Epidemiologic studies of closed-cohorts based on the timing of a hedth event are generdly
disinguished from the prospective cohorts with repeated measures in that either @ the subjects are
identified by the occurrence of arare hedth event suchasamyocardid infarction (6) or b) the health data
is generated by the recording of arare hedth event such as the discharge of an implanted cardiac device
(7). Inboth cases, the analysis concerns the exact timing of the health event and proceeds using a case-
crossover method.

While only afew epidemiologic studies have been conducted usng this study design, the research
potential of such studies is grest. The dlinicd ggnificance of ether a myocardia infarct or a device

dischargeisobvious. Given that these are rare hedth events, these studies are generdly conducted in a



retrospective manner with the acquisition of exposure data from a routine monitoring system after the
occurrence of the hedlth event.

The frequency of ar quality measurements for these studies depends on the time resolution of the
hedlth data which can be quite precise when recorded by an implanted cardiac device. While routine
hospital data does not have sufficient time resolution, recent studies have rdied on interviews with heart
attack survivors to establish the timing of the onset of symptoms. Due to the sgnificance of the cardiac
event and the important of prompt care, the timing of the onset of symptomsis often well remembered by
the survivor. Continuous or hourly dataon ar quaity will be of great utility to these Sudies.

Thedurationof air quality measurements required for these studies depends on the need to collect a

auffident number of hedth events for andyss. Since the required time period can easily cover severd
years, agable arr quality monitoring system that can provide extensve historic data will greatly facilitate
these gudies.

The geographic scope of ar quaity measurements required for these studies depends on the

geographic scope of the study population. While these sudiesgenerdly are conducted in afew hospitds
or agngledinicd practice, the study subjects may come fromrddive large catchment areas encompassing
entire urban areas.  As with the open-cohort studies, the exposure data must capture the short-term
vaiabdilityinar quaity levdsfor the study populationasawhole. The exposure datado not need to reflect

the mean exposure of any individud or the total exposuresto ambient and non-ambient particulate matter.

The geographic detall of ar quaity measurements required for these studies depends on the small-

scade spacid variability of the pollutant under study. For pollutants with low smdl-scde variability, such



asfine particulate matter, central Ste measurements generdly are aufficent. However, arecent study found
that cardiac events were more strongly associated with nitrogen dioxide than with fine particles (7). This
finding suggests that pollutantswith greater small-scale variability, such as ultrafine particulate matter, may
be producing this hedlth effect. Furthermore, these studies should be capable of ascertaining the location
of each study subject at the time of the event whichwould permit the use of very fine geographic detail on
ar qudity.

Closed-cohortsanalyzed for cumulative incidence (survival)

Epidemiologic studies of closed-cohorts andyzed for cumulative incidence of ahedthevent overtime
have shown the most adverse effects of long-termexposures to particulate matter. 1n adult cohorts, these
gudiesfollowthe surviva of awell-characterized cohort of subjectsincommunitieswithdifferinglong-term
ar quality exposures. In cross-sectiond studiesof children, these studies collect informationon children’s
hedlth status during the time preceding the survey.

The two mgor adult surviva studies have been the Dockery and colleagues study of 8,111 adults
followed for 14 to 16 yearsinax U.S. cities(8) and the Pope and colleagues study in151 U.S. citiesusng
the American Cancer Society cohort of 552,138 adults followed for nine years (9). While Dockery and
colleagues study in six U.S. cities was supported with research-oriented air quality monitoring, the Pope
and colleague' s sudy relied entirely on routine compliance-oriented air quaity monitoring. Follow-up of
these cohorts has continued through 2000 and will be continued as these cohorts advancein age.

Examples of the many children’s cohorts indude Harvard Six-Cities Studies (10), the Harvard 24-
Cities Studies (11, 12), the Kanawha Vdley Hedth Study (13), and the Southern Cdifornia Children’'s

Hedth Study (14, 15). The Harvard studies dedlt with large-scale differences on long-term exposures



acrossdifferent communities, while the other two studies dedt with intra-urban gradients of ar pollutants.
Indl cases, limited air quaity monitoring was used to infer long-termexposure historiesfor these children.

The frequency of ar quality measurements required for these studies are less intensve than for the
other study types. Monthly averagesshould be sufficient for thistype of study, solong asthe measurements
are aufficiently frequent to capture the average ambient ar qudity during the month. One-in-three day air
quaity monitoring may be sufficient, but one-in-six day monitoring may not be adequate for the caculation
of monthly averages.

Thedurationof ar quaity measurementsrequired for these studiesis considerably moreextendvethan

for the other study types. In order to adequately capture thelong-term exposure history of study subjects,
the air quaity monitoring data must capture a considerable portion of ther lifetime. The nineto 16 years
of follow-up in the cited studies dill required the assumption that the relative rankings of the cities with
respect to air quaity during the follow-up period correctly represented the relative rankings of long-term
exposures for the subjects.

The geographic scope of ar quaity measurements required for these studiesis dso greater than for

the other study types. Due to the high geographic mobility of the U.S. population, a sngle location cannot
adequatdy represent many individuas long-termexposures. A nation-wideair quaity monitoring network
that captures the ambient air quality exposures of a substantid portion of the U.S. population would be

necessary for these studies.

The geographic detall of ar quaity measurements required for these studies needs to adequately
characterize individuds long-term exposures to ambient pollutants. Since hedthy adults tend to trave

around withintheir local communities; intra-community geographic detail may be lessimportant for thistype
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of sudy. However, given the broad, nationa scope proposed for such astudy, regiond geographic detall
isvery important. Increased geographic detail may berequired for communitieswithloca heavy industry
and withina complex urban setting suchasthe U.S. EasternMegaopolis. The most important requirement
for thistype of study isthat the exposure assessment methods must be standardized across al monitoring

locations. Variationsin monitoring methods could result infal se associations between hedth and air quality.
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Epidemiologic sudy requirementsfor air quality monitoring

The requirements for ar qudity monitoring differ greetly across the various epidemiologic study
designs (table 1). Thistable clarifies the differing requirements expressed by epidemiologigs for routine
ar qudity monitoring systems.  The exposure assessment requirements for epidemiologic studies differ

greatly according to the type of studies under consideration.

Table 1. Summary of air qudity monitoring requirements by type of epidemiologic study.
Unenumerated Closed-Cohorts Closed-Cohorts Closed-Cohorts
Open-Cohorts with repeated andyzed for event andyzed for
measures timing cumuldive
incidence
Frequency Dally Hourly Hourly Monthly
Duration Yearsto Decades | Weeksto Years Years Decades
Geo. Scope Urban Centers Limited Urban Centers U.S. Population
Geo. Detall County Study dte County Regions

The maximum reguirements for acomprehengive ar quaity monitoring system are dearly quite daunting:
hourly data collected for decades to capture both the short-term and long-term exposures of populations
ranging from a few study subjects to the U.S. population as a whole and from regiond to neighborhood

leveds of detall.
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Compliance-oriented ar quality monitoring systemsdone cannot fully meet the needs of epidemiologic
studies. Research-oriented air quality monitoring and ar quality modeswill be required to supplement the
compliance-oriented syslems. However, research-oriented air quality monitoring is an expensive and
difficult component of prospective epidemiologic research. Epidemiologic research on the long-term
exposures of adultsrequiresthe assessment of exposures over decadeswitharea premium onroutine and

geographicaly extensve compliance-oriented air qudity monitoring systems.

Combination of monitoring and modeling

Environmentd epidemiologigts are accustomed to using limited environmenta measurements in the
context of amodd. Often these models are very naive and smplidic, such as assuming that central Site
monitoring canwell capture the ambient exposures of an extended popul ation over awide geographic area
and that measurements conducted over limited periods can adequately capture past exposure gradients.
Nevertheless, epidemiologic studies utilizing these smple modeds have beenvery successtul in ducidating
the hedlth effects of environmenta exposures. More sophisticated models have not aways shown a clear
advantage in statistical power over the smpler models, Shce mode precision often comes at substantia
cost and a reduced sample sze. However, by using gppropriate air quaity modes and geographic
informationsystems, a compliance-oriented ar quality monitoring systemwithlimited direct measurements
could be used to provide more intensive research data.

The frequency and geographic detail do not need to be the same for each air quaity monitoring

parameter. Since many parameters are highly corrdaed, air quality models may dlow the imputation of
vauesacross different leves of frequency and geographic detail. For example, atempord air quality model

could permit the pairing of (a) a device measuring hourly light scattering or beta-emission attenuation that
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provides a high-frequency estimate of PM, 5 with (b) a lower-frequency (24-hour), but more accurate
gravimetric measurement of PM, ;. Similarly, a spatid ar quality mode could permit the imputation of
exposures to ultra-fine particulate matter from (a) costly ultra-fine measurements at a few locations, (b)
co-pollutants measured at more locations with greater geographic detail, and (c) distance to and traffic
dengity on nearby roadways. Spatid ar quaity modelsmay aso permit measurementsof specific pollutants
conducted at differing locations to be integrated into a common modd!.

The interaction between geographic scope and geoaraphic detail is particularly relevant for the

assessment of long-term exposures. A nation-wide system for exposure assessment (scope) will require
the identification of asufficiently large number of geographic regions so that long-term average air qudity
levds are rdatively uniform across the area (detail). Anilludrative attempt at the delineationof population
regions acrossthe U.S. isincluded as Appendix A. For some study designs, these regiond averages could
be supplemented by information on the subject’s resdentid |ocation with the study region.

Geographic informationsystems have great potentia for gpplication to these problems. Inprinciple,
the resdentid location of most study subjects may be ascertained to specific street addresses which may
be mapped to census and traffic enginearing data.  Data from the U.S. Decennid Census can provide
information on neighborhood characterigticsincluding population density and type of housing. Routindy
collected traffic engineering data can provide the location of mgor highways and treffic density for most
urban areas. In additionto thisinformationon these mobile and area sources, the locations and emissions
of point sources would complete the source profile. The locations of and datafromcompliance-oriented

ar quality monitoring stations would complete the geographic information system.
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Theprecisonrequiredforanationd ar qudity exposure assessment systemshould be definedinterms
of the reldive error for specific proportions of the U.S. population. A small proportion (less than 1
percent) of the study population could have their exposures greetly misclassfied (greater than 20 percent)
without introducing a important bias into an epidemiologic study, provided that the exposure
misclassfication was unrelaed to thar hedth atus after adjustment for age and other measurable

characterigtics.

Conclusons

Compliance-oriented ar quality monitoring has played and will continue to play a mgor role in
determining the ability of epidemiologiststo assessthe hedth effects of ambient pollutants. Any new system
should be nationa inscopewith carefully standardized measurements, withan ability to provide hourly data
and monthly averages, and withsufficient geographic detail to permit accurate community-level exposure
esimates. The monitoring syslem must be coupled with a research-oriented modeling system that will

permit increased time and spatid resolution for less frequent and more widely spaced monitors.
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Appendix A: Population-based Air Quality Regions

The 281,421,906 residents of the United States (April 1, 2000) are unevenly spread over anarea
of 9,628,382 square kilometers (knv) divided by dvil jurisdictions into 3,111 counties and equivaent
entities. No ar quality monitoring network can fully capture the ambient air concentrations of criteriaar
pollutantsin the vicinity of ther 105,480,101 occupied housng units. Thisproblem of air qudity exposure
assessment for the U.S. population can be reduced to a more manageable scope by a geographic
information system that combines direct monitoring a a comprehensve network of air quaity monitoring
gtations with sophisticated models. As an ad to this process, the entire area of the U.S. must be divided
into alimited number of smadler, more tractable air qudity regions. This document is an initid attempt a

a population-based gpproach to the designation of air quality regions.

The densest concentrations of the U.S. populationare found in 253 Metropolitan Statistica Areas
(MSA) and 19 Consolidated Metropolitan Statistical Areas (CMSA) designated and maintained by the
White House Office of Management and Budget (OMB) in the Federd Information Processing Standard
(FIPS) 8-6. The19 CMSA’saredividedinto 76 Primary Metropolitan Statistical Areas(PMSA). These
MSA’'CMSA’s range in population from the 21,119,865 residents of the New Y ork—Northern New
Jersey—Long Idand, NY-NJ-CT-PA CM SA to the 57,813 residents of the Enid, OK M SA and contain
81 percent of the U.S. resdent population. TheMSA’ sand the non-metropolitan counties and equivaent
entities form the dementd units of the designated ar qudity regions. In severd policy satements, OMB
has indicated that al Federa Agencies should utilizethese MSA’s. These designated ar qudity regions

are therefore aggregates of well-defined Satistica entities.



For the purposes of designating ar quaity regions, this process of aggregation fromMSA’sdoes
lead to certain unusud features on amap. For example, the county of San Bernardino, CA is part of the
Los Angdles—-Riversade-Orange County, CA CMSA even though much of the county’s area lies east of
the Serra Nevada mountains  The central point for the weighted population distribution within San
Bernardino (the populationcentroid) lies near the western edge of the county. The overwhdming mgority
of the resdents of San Bernardino county are properly characterized by therr induson in the Los

AngelesRiverade-Orange County, CA CMSA.

Thecurrent versionof thesear qudity regions (figure 1) does not cover Alaska (626,932 residents)
or Hawaii (1,211,537 residents). The Commonwedth of Puerto Ricoisnot includedintheU.S. population
totas or in the current air quality regions. In future versons, Alaskaprobably should be divided into two

or more air quality regions, while Hawaii and Puerto Rico probably should be single air qudity regions.



Air Qudity Condderaions

These population-based ar qudlity regions have been assembled with a basic knowledge of the
genera determinants and levels of criteria air pollutants, but not on the basis of specific ar quality
measurements. In each region, air quality sources will be acombination of (&) the long-range trangport of
primary and second pollutants, (b) the atmospheric generation of secondary pollutants from transported
and locally-generated primary pollutants, (¢) area sources, (d) loca mobile sources, and (€) local point
sources. The fird two source categories will result in regiond-scae increases in ar pollutant
concentrations, while popul ation-exposuresto ar pollutants fromthe other three source categories may be

more greetly affected by proximity to the source.

Idedly, each ar qudity regionshould be amdl enough so that the region’s population experiences
amilar exposures to the regiond-scae sources of ar pollution. However, consderable variations may il
exis in population exposures to air pollutantsfromlocal sources. Air qudity regions that would be small
enough to ensure complete uniformity of population exposuresto pollutantsfromal sourceswould be too

numerous to permit the development of aworkable exposure assessment system.

The exposure of the ar quality region’ sresidentsto regiona-scae exposuresto ar pollutants may
be determined from direct monitoring. The determination of population exposures to loca sources, such
as mobile sources, will require a combination of direct monitoring and modding. Theair quality models
will need to take into consideration each resident’ s proximity to magjor roadways, the density and type of

traffic on these roadways, and the density of smdler roadways in the neighborhood. These smal-scae



congderations may be more important in ar qudity regionswith condderable variaion in the dengty of

population, housing units, and roadways.

Types of Air Qudity Regions

The 23 major urbanregions consgs of one or moreundivided MSA’sor CMSA’s. Thesemgjor
urban areasrange in Size from the 21,104,292 resdents of the New Y ork City ar qudlity region to the
2,566,053 residents of the Richmond to Norfolk air quality region. In afew instances, one or more
adjoining non-M SA counties have been included to preserve the contiguous nature of these mgor urban
areas. The combined populations of these 23 mgor urbanregions (139,682,947 residents) isnearly hdf

of the entire U.S. population.

The21city regions consstof M SA’ swith populations between 750,000 and 2,500,000 res dents
that are not part of larger urban areas. A few of the smal MSA’swithin the following rura regions may
deserve promotionto city areasif local conditions warrant their increased monitoring. Anexample of such
acity isthe El Paso, TX M SA that islocated just north of the mgor Mexican city of Ciudad Juarez (over
2,000,000 residents). The combined populations of these 21 city regions (23,392,084 residents) iseight

percent of the U.S. population.

Thel7 rural regions consst of less urban counties and equivadent entities, but mayincludeisolated
MSA'’s of less than 750,000 residents. The designation of these rurad regions followed to general
boundaries of the State Economic Areas ddineated by the U.S. Bureau of the Census in the 1950's. The

Appaachianrura regions follow the boundari es established by the A ppad achian Regiond Commisson, but



this region was divided into five ar quality regions to alow for regiond-scae differencesin ar pollutant

concentrations. These rura regions contain smal MSA’swhicharelisted in the definition of each region.

The 4 valley regions conss of rurd regions along mgjor waterways in the eastern U.S.
Higoricaly, narrow river valeys have been amgor factor in localy high air pollutant concentrations and
inmgor ar pollutiondisasters suchas occurred in Denora, PA. These valey regions may incdludeisolated

MSA'’s of less than 1,000,000 residents.

The 7 coastal regions cons<t of countieswithin 10 km of the coast lines of the U.S. and outside
the mgor urban areas. Unlikely narrow river valeys, coastd regions have generdly low air pollutant
concentrations due to on and off shore breezes and other routine meteorological conditions. The maor
urban areas of the northeastern U.S., Houston, TX and Pensacola to New Orleans are not included as

coastd regions.

The 7 extremely low-density regions consist of rura regions withpopulationdensties|essthan
7 residents per kn?. Dueto the low populaion density, ar quaity monitoring is avery inefficient means
of estimating population exposures.  Fortunatdly, air pollutant concentrations tend to be very low in these
regions. Only four of the MSA’s in these low-density regions have more than 240,000 residents: the
Albuguerque, NM M SA (712,738 residents); the Boise City, ID MSA (432,345 residents); the Reno,

NV MSA (339,486 residents); and the Lubbock, TX MSA (242,628 residents).



Major Urban Regions

TheNew York City ar qudity region (21,104,292 residents) cons stsof theNew Y ork—Northern
New Jersey-Long Idand, NY-NJ-CT-PA CMSA exduding Litchfidd county, CT (26,829 kn? with
787 residents per kn). ThisCMSA includesthe following 15 PM SA’ s: Trenton, NJ (350,761 residents);
Bergen—Passaic, NJ (1,373,167 residents); Jersey City, NJ (608,975 residents);
Middlesex—Somerset—Hunterdon, NJ (1,169,641 resdents); Monmouth—Ocean, NJ (1,126,217
resdents); Newark, NJ (2,032,989 residents); New York, NY (9,314,235 resdents); Newburgh,
NY—-PA (387,669 resdents); Dutchess County, NY (280,150 residents); Nassau—Suffolk, NY
(2,753,913 resdents); New Haven-Meriden, CT (542,149 residents); Stamford-Norwalk, CT (353,556
resdents); Bridgeport, CT (459,479 residents); Danbury, CT (183,303 residents in Farfield county);
and Waterbury, CT (187,200 residentsin New Haven county). In order to preserve county boundaries
inthe New England area, thisregiondoesnotindudeany portionof Litchfidd county, CT: 34,677 resdents

of the Danbury, CT MSA and 41,784 residents of the Waterbury, CT MSA.

The Washington/Baltimore ar qudity region (7,608,070 resdents) condsts of the
Washington-Bdtimore, DC-MD-VA-WV CMSA (24,825 kn? with 307 residents per knv).
This CMSA incdudes the Bdtimore, MD PMSA (2,552,994 resdents), the Washington,

DC-MD-VA-WV PMSA (4,923,153 resdents) and the Hagerstown, MD PM SA (131,923 residents).



The Philaddphia ar qudity region (6,188,463 resdetts) consists of the
Philadelphia-Wilmington-Atlantic City, PA-NJ-DE-MD CMSA (15,483 kn? with 400 residents
per kn?). This CMSA indudesthe Atlantic—Cape May, NJPM SA (354,878 residents), the Philadel phia,
PA-NJPM SA (5,100,931 residents), the Vindand-Millville-Bridgeton, NJPM SA (146,438 residents),

and the Wilmingtor—Newark, DE-MD, PM SA (586,216 residents).

The Boston/Providence/Hartford ar qudity region (10,320,465 residents) conssts of
31 counties along the Atlantic coast from Hartford, CT to Portland, ME (43,225 ki? with 239 residents
per km?) including the Boston-Worcester—Lawrence, MA-NH-ME-CT CMSA.
TheBoston-Worcester—L awrence, MA-NH-ME-CT CM SA includesthefollowing10PM SA’ s Boston,
MA—-NH (3,406,829 residents); Brockton, MA (255,459 res dents); Fitchburg—Leominster, MA (142,284
residents); Lawrence, MA-NH (396,230 residents); Lowdl, MA-NH (301,686 residents); Manchester,
NH (198,378 residents); Nashua, NH (190,949 residents); New Bedford, MA (175,198 residents);
Portsmouth—Rochester, NH-M E (240,698 residents); and Worcester, MA—CT (511,389 residents). Six
andler MSA'’s that lie north of the New Y ork City region have been joined into this ar quaity region
induding the Providence—dl River—Warwick, RI-MA MSA (1,188,613 residents), the Hartford, CT
MSA (1,183,110 residents), the New London—Norwich, CT-RI MSA (293,566 residents),
the Springfidd, MA M SA (591,932 residents), the Barnstable-Y armouth, MA M SA (162,582 residents),
and the Portland, ME M SA (243,537 residents). In order to preserve county boundaries in the New
England area, the borders of these MSA’s and PM SA’ s have been expanded to indude the non-M SA
portions of the countiesin which they lie. Thus, this region includes dl of Litchfidd county, CT: 34,677

residents of the Danbury, CT PMSA and 41,784 residents of the Waterbury, CT PMSA.



TheAlbany to Niagra ar qudity region (4,435,206 resdents) consstsof aband of ssvenMSA’s
running west fromthe Pittsfidld, MA areato the NiagraFalls, NY area (43,315 knv with 102 residents per
km?). These MSA'’s from east to west indlude the Pittsfidd, MA M SA (84,699 residents plus 50,254
residents of Berkshire county, MA who reside outside the MSA), the Albany—Schenectady—Troy, NY
MSA (875,583 resdents), the Glens Fdls, NY MSA (124,345 residents), the Utica-Rome, NY MSA
(299,896), the Syracuse, NY M SA (732,117 resdents), the Rochester, NY M SA (1,098,201 residents),

and the Buffalo-NiagraFals, NY MSA (1,170,111 resdents).

The Scranton—Harrisburg air qudity region (3,407,205 resdents) consstsaband of SXxMSA’s
(24,504 kn? with 139 residents per knv) that are located just west of the Philaddphia and New Y ork
regions. These MSA'’ sinclude the Scranton-Wilkes-Barre-Hazleton, PA MSA (624,776 residents), the
Allentown-Bethlehem—Easton, PA M SA (637,958 residents), the Reading, PA M SA (373,638 residents),
the Harrisourg-Lebanon-Carlide, PA MSA (629,401 residents), the Lancaster, PA MSA
(470,658 residents), and the York, PA MSA (381,751 resdents). This region aso includes
Monroe county, PA (138,687 resdents); an isolated, non-MSA county just northeast of the

Allentown—-Bethlehem—Easton, PA MSA.



The Pittsburgh to Cleveland ar qudlity region (7,087,165 resdents) conssts of a contiguous
band of eight MSA’SJCM SA’ sfrom Pittsburgh, PA to Cleveland, OH (36,562 kn* with 194 residents per
km?). These MSA’s include the Pittsburgh, PA MSA (2,358,695 residents), the Sharon, PA MSA
(120,293 reddents), the Steubenville-Weirton, OH-WV MSA (132,008 residents),
the Wheding, WV—-OH M SA (153,172 resdents), the Canton—Massillon, OH M SA (406,934 resdents),
the Erie, PA M SA (280,843 resdents), the Y oungstown-Warren, OH M SA (594,746 residents), and the
Cleveland-Akron, OH CMSA. The Cleveland-Akron, OH CMSA includes the Akron, OH PMSA

(694,960 residents) and the Cleveland—Lorain—Elria, OH PMSA (2,250,871 residents).

The Toledo-Detroit—Flint air quaity region (6,074,631 residents) consists of the Toledo, OH
MSA (618,203 residents) and the Detroit-Ann Arbor—Hint, M1 CM SA (20,631 kn with 294 residents
per km?). The Detroit=Ann Arbor—Flint, Ml CMSA includes the Ann Arbor, Ml PMSA (578,736

residents), the Detroit, Ml PMSA (4,441,551 residents), and the FHint, Ml PMSA (436,141 residents).

The Milwaukee-Chicago-Gary ar qudity region (10,847,112 residents) consists of the
Chicago-Gary—K enosha, IL—IN-WI CM SA and the Milwaukee-Racine, WI CMSA (22,742 kn? with
477 residents per kn¥). The Chicago-Gary—Kenosha, ILIN-WI CM SA includesthe Gary, IN PMSA
(631,362 residents), the Chicago, IL PMSA (8,272,768 resdents), the Kankakee, IL PMSA (103,833
resdents), and the Kenosha, WI PMSA (149,577 residents). The Milwaukee-Racine, WI CMSA
incdludes the Milwaukee-Waukesha, WI PMSA (1,500,741 resdents) and the Racine, WI PMSA

(188,831 residents).
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TheMinneapolis-St. Paul ar qudityregion(2,968,806 res dents) cons stsof the Minnegpolis-St.

Paul, MN-WI MSA (16,349 kn? with 182 residents per k).

The Richmond to Norfolk ar qudity region (2,566,053 residents) consists two contiguous
MSA’sin centra Virginia (13,845 kn? with 185 residents per kn?) including the Richmond-Petersburg,
VA MSA (996,512 resdents) and the Norfolk—Virginia Beach—Newport News, VA-NC MSA

(1,569,541 residents).

The Raleigh to Greenville ar quadlity region (4,901,184 resdents) conssts of aband of four
contiguous MSA’ s running from central North Cardlina to the western tip of South Carolina dong two
interstate corridors (36,347 kn? with 135 residents per km?). These four MSA’s include
the Raleigh—-Durham-Chapel Hill, NC MSA (1,187,941 residents),
the Greensboro—-Winston-Salem—High Point, NC MSA (1,251,509 residents),
the Charlotte—-Gastonia—Rock Hill, NC-SC MSA (1,499,293 residents),

and the Greenville-Spartanburg—Anderson, SC MSA (962,441 residents).

The Atlanta ar qudity region (4,112,198 residents) consists of the Atlanta, GA MSA

(15,880 kn? with 259 residents per kn?).
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The Florida Peninsula ar qudity region (14,520,138 resdents) consists of 40 counties inthe
Florida peninsula (96,957 kn? with 150 residents per kn). Thisair quality regionincludes 13 non-MSA
counties in the Florida peninsula south of Ganesville, FL and 15 MSA’s. Jacksonville, FL
(1,100,491 redidents); Gainesville, FL (217,955 residents); Dayton Beach, FL (493,175resdents); Ocala,
FL (258,916 reddents); Orlando, FL (1,644,561 resdents); Melbourne-Titusville-Pam Bay, FL
(476,230 residents); Lakeland-Winter Haven, FL (483,924 residents);
Tampa—St. Petersburg—Clearwater, FL (2,395,997 residents); Sarasota—Bradenton, FL
(589,959 reddents); Punta Gorda, FL (141,627 Resdents); Fort Myers—Cape Coral, FL
(440,888 resdents); Naples, FL (251,377 resdents); Fort Pierce—Port St. Lucie, FL (319,426 residents);
West Pdm Beach-Boca Raon, FL (1,131,184 resdents); and Miami—Fort Lauderdale, FL

(3,876,380 residents).

The Pensacolato New Orleans ar qudity region (3,528,105 res dents) conssts of aband of five
contiguous M SA'’ s running along the Guif coast fromPensacol a, FL to New Orleans, LA (34,896 ki with
101 residents per kn¥). These MSA'’ sinclude the Pensacola, FL M SA (412,153 residents), the Mobile,
AL M SA (540,258 residents), the Biloxi—-Gulfport—Pascagoula, M S M SA (363,988 residents), the Baton

Rouge, LA MSA (602,894 residents), and the New Orleans, LA MSA (1,337,726 residents).

TheHoustonair qudityregion(4,669,571 res dents) cond stsof the Houston-Gal veston-Brazoria,
TX CMSA (20,201 kn? with 231 residents per kn?). The Houston-Galveston-Brazoria, TX CMSA
includes the Brazoria, TX PMSA (241,767 resdents), the Galveston—Texas City, TX PMSA (250,158

residents), and the Houston, TX PMSA (4,177,646 resdents).
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The Dallag’Fort Worth ar quality region (5,221,801 resdents) consists of the Dallas—+ort
Worth, TX CMSA (24,060 kn¥ with 217 residents per kn?). The Dalas—Fort Worth, TX CMSA
incdludes the Ddlas, TX PMSA (3,519,176 residents) and the Fort Worth-Arlington, TX PMSA

(1,702,625 residents).

The St. Louis ar qudity region (2,603,607 residents) consgts of the St. Louis, MO-L MSA

(16,733 kn? with 156 residents per kn?).

The Front Range (Denver) ar qudity region (3,573,008 resdents) consists of aband of five
contiguous MSA’s running just east of the front range of the Rocky Mountains (47,364 kn? with
75 residents per kn?). These MSA’s include the Cheyenne, WY MSA (81,607 residents),
the Fort Collins-Loveand, CO M SA (251,494 residents), the Denver—Boulder—Gredey, CO CMSA, the
Colorado Springs, CO MSA (516,929 residents), and the Pueblo, CO MSA (141,472 residents).
The Denver-Boulder—Greeley, CO CMSA indudes the Boulde—ongmont, CO PMSA
(291,288 reddents), the Denver, CO PMSA (2,109,282 resdents), and the Gredey, CO PMSA

(180,936 residents).

The Phoenix—M esa air quality region (3,251,876 residents) conssts of the Phoenix-Mesa, AZ
MSA. The Phoenix-Mesaar qudity region includes over 37,212 kn¥ (87 residents per kn¥) dueto the

large size of Arizona counties, but most of the population resides in a denser urban core.
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TheL os Angeles/San Diego ar qudity region (19,187,478 resdents) consists of the San Diego,
CA MSA (2,813,833 residents) and the Los Angeles-Riversde-Orange County, CA CM SA (98,535
km? with 195 residents per kn?). The Los Angeles-Riverside-Orange County, CA CM$SA includes the
Los AngelesLong Beach, CA PMSA (9,519,338 residents), the Orange County, CA PMSA
(2,846,289 resdents), the Riverside-San Bernardino, CA PM SA (3,254,821 residents), and the Ventura,
CA PMSA (753,197 residents). The effective population dengty of this urban region is understated due

to theincluson of two large counties: San Bernardino and Riverside.

The San Francisco ar quaity region (7,039,362 reddents) condsts of
the San Francisco-Oakland-San Jose, CA CMSA (19,058 km? with 369 residents per knv).
The San Francisco-Oakland-San Jose, CA CMSA includes the Oakland, CA PMSA (2,392,557
residents), the San Francisco, CA PM SA (1,731,183 residents), the San Jose, CA PMSA (1,682,585
resdents), the Santa Cruz—Watsonville, CA PMSA (255,602 residents), the Santa Rosa, CA PMSA

(458,614 residents), and the Vallgo—-Fairfield-Napa, CA PMSA (518,821 residents).

The Seattle-Tacoma ar qudity region (3,554,760 resdents) consists of
the Seattle-Tacoma-Bremerton, WA CMSA (18,528 kn? with 192 residents per kn).
The Sesttle-Tacoma—Bremerton, WA CM SA includes the Bremerton, WA PMSA (231,969 residents),
the Olympia WA PMSA (207,355 resdents), the Seattle-Bellevue-Everett, WA PMSA

(3,554,760 residents), and the Tacoma, WA PM SA (700,820 residents).
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Large City Regions

The Portland air qudity region (2,265,223 residents) congsts of the Portland-Salem, OR-WA
CMSA (18,153 kn¥ with 125 residents per kn). The Portland-Sdem, OR-WA CMSA includes the
Portland-Vancouver, OR-WA PMSA (1,918,009 residents) and the Salem, OR PMSA (347,214

residents).

The Cincinnati ar quality region (1,979,202 reddents) condsts of the
Cincinndi—Hamilton, OH-KY-IN CMSA (9,932 kn?¥ with 199 residents per knv).
The Cincinnati—-Hamilton, OH—KY —-{N CM SA consistsof the Cincinnati, OH-KY—-IN PM SA (1,646,395

resdents) and Hamiltor—=Middletown, OH PM SA (332,807 residents).

The Sacramento air qudity region (1,796,857 residents) consists of the Sacramento-Y olo, CA

MSA (13,488 kn with 133 residents per kn?).

TheKansas City ar qudity region (1,776,062 resdents) conssts of the Kansas City, MO-KS

MSA (13,945 kn? with 127 residents per kn).

The Provo-Salt Lake City air quaity region (1,702,450 residents) consists two contiguous
MSA’s that arelocated in northern Utah (10,908 kn? with 156 residents per knv). These MSA’sinclude
the Provo—Orem, UT M SA (368,536 residents) and the Salt Lake City—Ogden, UT MSA (1,333,914

residents).
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The Indianapolis air qudity region (1,607,486 resdents) congsts of the Indianapolis, IN MSA

(9,276 kn? with 173 residents per k).

The San Antonio ar quality region (1,592,383 residents) conssts of the San Antonio, TX MSA

(8,607 kn? with 185 residents per kn?).

TheLas Vegasar qudityregion(1,563,282 resdents) consstsof the LasVegas, NV-AZ MSA.
The Las Vegasair qudlity region includes over 101,830 kn¥ (15 residents per kn) dueto the large Size

of Nevada counties, but most of the population resides in a denser urban core.

The Columbus ar qudity region (1,540,157 residents) consists of the Columbus, OH MSA

(8,211 kn? with 188 residents per kn?).

The Austin-San Marcos ar qudity region (1,249,763 resdents) conssts of the

Austin-San Marcos, TX MSA (10,999 kn? with 114 residents per knv).

The Nashville ar qudity region (1,231,311 residents) consists of the Nashville, TN MSA

(10,576 kn? with 116 residents per kn?).

The Memphis ar qudity region (1,135,614 resdents) conssts of the Memphis, TN-AR-MS

MSA (7,855 kn? with 145 residents per kn).

The Grand Rapids ar qudity region (1,088,514 reddents) conssts of the

Grand Rapids-Muskegon—Holland, MI MSA (7,302 kn? with 149 residents per kn?).
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The Oklahoma City ar qudity region (1,083,346 residents) conssts of the Oklahoma City, OK

MSA (10,998 ki with 99 residents per kir).

The Louisville air qudity region (1,025,598 residents) consists of the Louisville, KY—IN MSA

(5,324 kn? with 193 residents per kn?).

The Dayton ar qudity region (950,558 resdents) consists of the Dayton—Springfield, OH MSA

(4,274 kn? with 222 residents per kn).

The Fresno air quality region (922,516 residents) consists of the Fresno, CA MSA (20,659 kn?

with 45 residents per kn?).

The Birmingham ar qudity region (921,106 residents) conssts of the Birmingham, AL MSA

(8,198 kn? with 112 residents per k).

The Tucson ar quality region (843,746 residents) consists of the Tucson, AZMSA. The Tucson
air qudity regionindudesover 23,627 kn (36 residents per kn?) dueto the large Size of Arizona counties,

but most of the population resides in a denser urban core,

The Tulsaair quality region (803,235 residents) consists of the Tulsa, OK MSA (13,203 kn?

with 61 residents per k).

The El Paso air qudity region (679,622 residents) consisgtsof the El Paso, TX MSA (2,543 kn?

with 267 residents per kn?).
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Rurd Regions

The Northern New England ar quaity region (2,241,468 residents) conssts of 42 counties
(149,718 kn? with 15 residents per kn¥) northof the Boston/Providence/Hartford and Albany to Niagra
ar qudity regions. Thisrurd ar qudity region includes the Bangor, ME MSA (90,864 residents), the

Lewiston—Auburn, ME MSA (90,830 residents), and the Burlington, VT MSA (169,391 residents).

The Northern Appalachia ar qudity region (3,588,349 resdents) consgsts of 55 counties
(107,402 kn? with 33 residents per kn?) of the AppalachianRegioninNew Y ork and Pennsylvania north
of the Mason-Dixonline (aside fromone rura county in southwestern Pennsylvania). Thisrurd ar quality
region includes the Jamestown, NY MSA (139,750 resdents), the Elmira, NY M SA (91,070 residents),
the Binghamton, NY M SA (252,320 residents), the Williamsport, PA M SA (120,044 residents), the State
College, PA MSA (135,758 residents), the Johnstown, PA M SA (232,621 resdents), and the Altoona,

PA MSA (129,144 residents).

The Central Appalachia ar qudity region (2,537,893 residents) consstsof 87 counties (98,645
kn? with 26 residents per knv) of the Appaachian Region in Ohio and in Maryland, West Virginia and
Virginia south of the Mason-Dixon line (aside from one rurd county in southwestern Pennsylvania). This
rurd ar qudity regionincludesthe Cumberland, MD-WV M SA (102,008 residents) and the Charleston,

WV MSA (251,662 residents).

The South Central Appalachia air quaity region (1,566,683 resdents) conssts of 71 counties
(65,669 kn? with 24 residents per kn¥) of the Appaachian Region in eastern Kentucky and Tennessee.

Thisrurd ar quality region contansno MSA’s.
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The Southeastern Appalachia ar quaity region (2,154,049 residents) conssts of 54 counties
(53,304 kn? with 40 residents per kn?) of the A ppal achianRegioninwestern North Carolina and northern
Georgia This rurd air qudity region includes the Hickory—Morganton—Lenoir, NC MSA (341,851

resdents), the Asheville, NC M SA (225,965 resdents), and the Athens, GA MSA (153,444 residents).

The Bluegr ass ar qudity region (1,410,263 residents) consists of 41 counties (37,115 kn¥ with
38 residents per kn?) in western Kentucky and Tennessee. This rurd air qudity region includes the
Lexington, KY MSA (479,198 residents) and the Clarksville-Hopkinsville, TN-KY MSA (207,033

residents).

The Piedmont air quality region (2,093,921 residents) consists of 61 counties (59,493 kn¥ with
35 residents per kn?) central Virginiaand easternNorth Carolina. Thisrurd air qudity regionindudesfive
MSA’s: Charlottesville, VA (159,576 resdents); Roanoke, VA (235,932 resdents); Lynchburg, VA

(214,911 residents); Danville, VA (110,156 residents), and Rocky Mount, NC (143,026 residents).

The Southeast air quaityregion (6,697,074 residents) consists of 171 counties (203,124 kn?with
33residentsper kn) fromcentral North Carolinato eastern Alabama. Thisrurd air quality regionincludes
13 MSA’s. Goldshoro, NC (113,329 residents); Fayetteville, NC (302,963 residents); Florence, SC
(125,761 residents); Columbia, SC (536,691 residents); Sumter, SC (104,646 residents); Augusta-Aiken,
GA-SC (477,441 resdents); Athens, GA (153,444 residents); Macon, GA (322,549 residents); Albany,
GA (120,822 residents); Columbus, GA-AL (274,624 residents); Auburn—-Opelika, AL (115,092

residents); and Dothan, AL (137,916 residents).
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TheSouth Central ar qudityregion (4,419,205 residents) consists of 127 counties (205,746 kn?
with 22 residents per kn¥) in western Alabama and Tennessee and eastern Mississippi. Thisrurd air
qudity region incdudes 6 MSA’s. Gadsden, AL (103,459 resdents); Anniston, AL (112,249 resdents);
Montgomery, AL (333,055 resdents); Tuscaoosa, AL (164,875 residents); Jackson, MS (440,801

residents); Hattiesburg, M S (111,674 residents); and Jackson, TN (107,377 residents).

The W est South Central ar qudityregion(2,723,327 residents) consstsof 71 counties (141,131
kn? with 19 residents per kn) in northwestern Louisiana, eastern Texas and southwest Arkansas. This
rurd ar qudity region indudessx MSA’s: Alexandria, LA (126,337 residents); Monroe, LA (147,250
residents); Shreveport-Bossier City, LA (392,302 residents); Texarkana, TX—Texarkana, AR (129,749

residents); Longview—Marshal, TX (208,780 residents); and Tyler, TX (174,706 resdents).

TheEastern Mid-West ar qudityregion(6,486,226 residents) cons stsof 114 counties (128,926
kP with 50 residents per kn?) inwestern Ohio, Indiana, and southernMichigan. Thissemi-rurd air quality
region includes 15 MSA’'s. Mandidd, OH (175,818 residents); Lima, OH (155,084 resdents); Jackson,
MI (158,422 residents); Lanang—East Lanang, MI (447,728 resdents); KadamazooBattle Creek, Ml
(452,851 resdents); BentonHarbor, M1 (162,453 resdents); SouthBend, IN (265,559 residents); Fort
Wayne, IN (502,141 residents); Elkhart—Goshen, IN (182,791 reddents); Muncie, IN
(118,769 resdents); Kokomo, IN (101,541 resdents); Lafayette, IN (182,821 residents);

Terre Haute, IN (149,192 residents); and Bloomington, IN (120,563 residents).

The Central Mid-West ar qudity region (11,927,428 residents) conssts of 363 counties

(569,631 kn¥ with 21 residents per km?) in Illinois, southern Wisconsin, lowa, Missouri, northern
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Arkansas, and eastern Kansas and Nebraska. This rurd ar qudity region incdudes 22 MSA’s.
Champaign—Urbana, IL (179,669 resdents); Decatur, IL (114,706 residents): Bloomington-Normad, IL
(150,433 resdents); Peoria—Perkin, IL (347,387 resdents); Springfidd, IL (201,437 residents);
Davenport-Moline-Rock Idand, IA-L (359,062 resdents); Rockford, IL (371,236 residents);
Janesville-Beoit, WI (152,307 resdents); Madison, WI (426,526 resdents); Dubuque, 1A
(89,143 residents); Cedar Rapids, 1A (191,701 resdents); lowa City, 1A (111,006 residents);
Waterloo—Cedar Fdls, A (128,012 residents); DesMoines, 1A (456,022 residents); Soux City, IA-NE
(124,130 reddents); Omaha, NE-HA (716,998 residents) Lincoln, NE (250,291 residents);
St. Joseph, MO (102,490 resdents); Columbia, MO (135,454 residents); Wichita, KS (545,220
residents); Topeka, KS (169,871 residents); Lawrence, KS (99,962 residents); and Jonesboro, AR

(82,148 residents).

The North Michigan air quality region (1,458,632 residents) consists of 39 counties(58,549 kny
with 25 residents per kn?) in Michigan north of a line between Grand Rapids and Hint. This rurd air

qudlity region includes the Saginaw—Bay City—Midland, MI MSA (403,070 residents).
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TheUpper Mid-West arr qudity region (5,549,381 residents) conssts of 178 counties (422,834
kP with 13 residents per kn?) in the Michiganpeninsula, northernWisconsin and lowa, Minnesota, and
the eastern edges of North and South Dakotadong the Red River. Thisrurd ar qudity region includes
12 MSA’s Sheboygan, WI (112,646 residents); Green Bay, WI (226,778 resdents);
Appleton-Oshkosh-Neenah, W1 (358,365 residents); Wausau, WI (125,834 residents); EauClaire, WI
(148,337 resdents); La Crosse, WI (126,838 resdents); Rochester, MN (124,277 residents);
St. Cloud, MN (167,392 reddents); Duluth—Superior, MN-WI (243,815 residents);
Grand Forks, ND-MN (97,478 resdents); Fargo-Moorhead, ND-MN (174,367 resdents) and

Sioux Falls, SD (172,412 residents).

The Central Texas/ Oklahoma air quality region (2,212,566 residents) consists of 71 counties
(151,668 kn? with 15 residents per kn?) in central Oklahoma and Texas. This rurd ar quality region
includesfive MSA’ s Enid, OK (57,813 residents); Waco, TX (213,517 residents); Killeen—Temple, TX
312,952 resdents); Sherman-Denison, TX (110,595 residents); and Bryan-College Station, TX

(152,415 residents).

The Ozark Plateau air quality region (2,404,760 residents) consists of 65 counties (124,454 kn?
with 19 residents per kn¥) innorthwesternArkansas, eastern Oklahoma, and southwesternMissouri. This
rurd ar qudity region incdudes 4 MSA’s Fort Smith, AR-OK (207,290 resdents);
Fayetteville-Springdde-Rogers, AR (311,121 resdents); Joplin, MO (157,322 resdents); and

Springfield, MO (325,721 residents).
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The California Central Valley ar qudity region (3,226,466 residents) conssts of 24 counties
(96,804 kn? with 33 residents per kn?) in the central valey of Cdifornia This rural ar quality region
indudes Ix MSA’s. Bakerdfidd, CA (661,645 resdents); Visdia-TularebPorterville, CA
(368,021 resdents); Merced, CA (210,554 reddents); Modesto, CA (446,997 resdents);
Stockton—Lodi, CA (563,598 residents); Yuba City, CA (139,149 resdents); Chico-Paradise, CA

(203,171 residents); and Redding, CA (163,256 residents).

The Columbia Plateau ar quality region (1,060,554 residents) consists of 17 counties (61,251
kn? with 17 residents per kn) in westernWashington. Thisrurd air quaity regionindudesthe Spokane,

WA MSA (417,939 residents) and the Richland—K ennewick—Pasco, WA MSA (191,822 residents).
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Valley Regions

The Ohio Valley air qudity region (1,500,130 residents) consists of the 45 counties (41,769 kn?
with 36 residents per kn?) dong the Ohio River Valey from the Steubenville, OH M SA to the Mississippi
River. This region includes the Parkersburg—Marietta, WV-OH MSA (151,237 resdents), the
Huntington-Ashland, WV-KY —-OH M SA (315,538 residents), the Evansville-Henderson, IN-KY MSA
(296,195 residents) and the Owensboro, K'Y M SA (91,545 residents), but does not includethe Cincinnati,

OH, MSA or the Louisville, KY-IN MSA.

The Upper Tennessee Valley ar quality region (1,846,978 residents) consists of 25 counties
(23,363 kn? with 79 residents per kn) in eastern Tennessee and southwestern Virginia along the
Tennessee River.  This region includes the Johnson City—Kingsport-Bristol, TN-VA MSA
(480,091 resdents), the Knoxville, TN MSA (687,249 residents), and the Chattanooga, TN-GA MSA

(465,161 residents).

TheLower Tennessee Valley ar qudity region (1,002,471 resdents) consists of 21 counties
(29,193 kn? with 34 residents per kn) in Alabama and western Tennessee along the Tennessee River.
This region includes the Huntsville, AL MSA (342,376 residerts), the Decatur, AL MSA (145,867

residents), and the Florence, AL MSA (142,950 residents).

The Lower Mississippi Valley air qudity region (1,733,195 resdents) consists of 54 counties
(78,284 kn? with 22 residents per kn¥) from southern Illinois and Missouri to the Gulf of Mexico dong

the Missssippi River and a portion of the lower Red River in Arkansas. This region includes the Little
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Rock—NorthLittle Rock, AR M SA (583,845 resdents) and the Pine Bluff, AR MSA (84,278 residents),

but does not include the Memphis, TNFAR-MS MSA or the Lafayette, LA MSA.

Coagtal Regions

The Mid-Atlantic Coast air qudity region (801,504 residents) conssts of 21 counties (18,776
kP with 43 residents per kn?) in eastern Virginiaand on the DelMarVa peninsula that are bounded by
the Richmond-Petersburg, VA MSA, the Washington-Baltimore, DC-MD-VA-WV CMSA, and the
Philadd phia-Wilmington-Atlantic City, PA-NJ-DE-MD CMSA. This region includes the Dover, DE

MSA (126,697 residents).

TheSoutheast Coast ar quality region (2,770,723 residents) consistsof 48 counties(71,641 kn?
with 39 residents per kn?) dong the Atlantic coast fromNorth Carolinato Georgia. This region includes
the Greenville, NC MSA (133,798 residents), the Jacksonville, NC MSA (150,355 residents), the
Wilmington, NC MSA (233,450 residents), the Myrtle Beach, SC MSA (196,629 residents), the
Charleston—North Charleston, SC MSA (549,033 residents), and the Savannah, GA MSA (293,000

residents).

The East Gulf Coast air quality region (713,116 residents) consists of 18 counties (31,225 kn??
with 23 residents per kn?) dong the Gulf coast in the Florida panhandle.  This region includes the
Tdlahassee, FL M SA (284,539 resdents), the Panama City, FL M SA (148,217 resdents), and the

Fort Walton Beach, FL MSA (170,498 residents).
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The Central Gulf Coast ar qudity region (1,481,780 residents) conssts of 19 counties (40,488
kP with 37 residents per kn¥) aong the Gulf coast from the New Orleans to the Houston. Thisregion
incdludesthe Houma, LA M SA (194,477 resdents), the Lafayette, LA M SA (385,647 resdents), the Lake
Charles, LA MSA (183,577 residents), and the Beaumont—Port Arthur, TX MSA (385,090 residents),

but does not include the Houston—-Galveston—-Brazoria, TX MSA or the New Orleans, LA MSA.

The Western Gulf Coast ar qudity region (996,651 resdents) consists of 13 counties
(28,138 kn? with 35 residents per kn?) dong the Guif coast of Texas from Houston to the Mexican
border. This region includes the Victoria, TX MSA (84,088 residents), the Corpus Chrigti, TX MSA

(380,783 residents), and the Brownsville-Harlingen—-San Benito, TX MSA (335,227 residents).

The California Coast air qudity region (1,101,024 residents) consists of 4 counties (27,653 kn?
with 40 residents per kn?) dong the Padific coast of southern California. This region includes the Salines,
CA MSA (401,762 resdents), the San Luis Obispo—-Atascadero—Paso Robles, CA MSA (246,681

residents), and the Santa Barbara—Santa Maria—L.ompoc, CA MSA (399,347 residents).

The North Pacific Coast ar qudity region (2,056,047 residents) consists of 28 counties
(128,492 kn? with 16 residents per kn?) aong the Pacific coast from the Canadian border to northern
Cdifornia. Thisregion includesthe Bdlingham, WA MSA (166,814 residents), the Corvalis, OR MSA
(78,153 residents), the Medford-Ashland, OR MSA (181,269 residents), and the Eugene-Springfield,

OR MSA (322,959 residents).
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Extremey Low-density Regions

The High Plains air quality region (2,021,475 residents) consistsof 223 counties (858,648 kny
with2.4 residents per kn?) east of the Rocky Mountains fromsouthern Col orado to the Canadian Border.
Thisregionincludesthe Billings MT M SA (129,352 residents), the Casper, WY M SA (66,533 residents),

the Rapid City, SD MSA (88,565 residents), and the Bismark, ND MSA (94,719 residents).

The Great Plains ar quality region (2,070,401 residents) consists of 126 counties (381,355 kn?
with 5.4 residents per kn¥) in northern Texas, eastern Oklahoma, southwest Kansas, southeastern
Colorado, and northeasternNew Mexico. Thisregionincludesthe Abilene, TX MSA (126,555 residents),
the Amaillo, TX MSA (217,858 resdents), the Lubbock, TX MSA (242,628 residents), the Wichita

Falls, TX MSA (140,518 resdents), and the Lawton, OK MSA (114,996 residents).

The Southwest ar quaity region (4,478,318 residents) consists of 97 counties (687,524 kn? with
6.5 residents per kn¥) from southern Texas, through New Mexico and Arizona, to southern Cdifornia
This region includes eight MSA’s. McAllen—Edinburg-Mission, TX (569,463 residents); Laredo, TX
(193,117 residents); San Angelo, TX (104,010 residents); Odessa—Midland, TX (237,132 resdents); Las
Cruces, NM (174,682 residents); Sante Fe, NM (147,635 residents); Albuquerque, NM (712,738

resdents); and Yuma, AZ (160,026 residents).
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The Rocky Mountains ar qudityregion(2,206,886 resdents) condstsof 118 counties (717,574
kP with 3.1 residents per kn¥) dong the Rocky Mountains from southern Colorado to the Canadian
Border. Thisregionindudesthe Grand Junction, CO MSA (116,255 residents), the Pocatello, ID MSA
(75,565 resdents), the Missoula, MT MSA (95,802 resdents), and the Great Falls, MT MSA (80,357

resdents).

The Great Basin air quality region (1,235,556 residents) consists of 43 counties (457,727 kn?
with 2.7 residents per kn¥) from northern Arizona through eastern Nevada and western Utah into
southwestern Idaho and western Oregon.  This region includes the Flagstaff, AZ-UT MSA

(122,366 residents) and the Boise City, ID MSA (432,345 residents).

The Coastal Range ar qudity region (1,280,350 resdents) conssts of the 31 counties
(257,711 kn? with 5.0 residentsper kn¥) from Cdifornia to Washingtonaong the SierraNevada, Coastal
and Cascade mountain ranges. This region includes the Reno, NV MSA (339,486 residents) and the

Y akima, WA MSA (222,581 resdents).
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Section 5. Ambient Air Quality Monitoring Quality System Strategy
5.1 Introduction

Since the implementation of the ambient air monitoring program, there has been
little change to the quality assurance (QA) regulations and the resultant quality system
for the program. As new monitoring programs were developed (e.g., PM,:), new
regulations were added. But little thought was given to areview of the overal system
for ensuring the quality of the nations data.

Within the same period of time, changes within monitoring and QA have taken
place:

The Nationa Performance Audit Program saw areduction in funding which
resulted in fewer audits being distributed.

Monitoring technology has changed making instruments more reliable and stable.
New QA processes, like data quality objectives, performance based measurement
systems, and data quality assessments, have been devel oped.

EPA QA policy has been revised in areas like the development of quality
management plans and quality assurance project plans.

With the re-thinking of the monitoring process should also come a re-thinking of
the processes of ensuring the quality of our data. This section will address a strategy for
the review and if necessary redevelopment of a quality system that is germane, flexible
where necessary, and responsive to changes in the monitoring program.

5.1.1. The Quality System

An important concern in any organization that is collecting and evaluating
environmental data must be the quality of the results. A quality system must be
developed and documented to ensure that the monitoring resullts:

meet a well-defined need, use, or purpose;

satisfy customers expectations,

comply with applicable standards and specifications;
comply with statutory (and other) requirements; and
reflect consideration of cost and economics.

A quality system is defined as a structured and documented management system
describing the policies, objectives, principles, organizational authority, responsibilities,
and implementation plan of an organization for ensuring quality in itswork processes,
products, and services. The quality system provides the framework for planning,
implementing, assessing, and reporting worked performed by the organization and for
carrying out required QA and quality control (QC).
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The development of a quality system requires a coordinated effort between stakeholders:
EPA Headquarters, the EPA Regions, and the SLT monitoring community. Asthe
strategy is presented, roles and responsibilities of the stakeholders will be identified and
discussed.

5.2 Quality System Review/I mprovement Process

The goal for this QA Strategy isto take a philosophical ook at QA with the
premise: “what are appropriate quality system elements and activities for an ambient air
monitoring program”? Once thisis determined, any monitoring program would address
the quality system elements/activities in an appropriate manner for their objectives,
thereby creating some flexibility in the approach to data quality (i.e., a graded approach
to QA).

In maintaining consistency with the Strategy objectives, it was felt that the best
way to improve the Ambient Air Monitoring Program quality system was to thoroughly
review the current program in light of new quality assurance concepts and policy. This
review had supporting goals to:

develop an understanding and respect of the various stakeholder goals for
collecting ambient air monitoring data and the various levels of acceptable data
quality;

provide a structure in which the elements vital to a healthy QA program are
intimately tied to the monitoring program (i.e., are funded commensurate with
ambient air monitoring);

provide an integrated (SL T/Region/Headquarters) approach to ambient air quality
monitoring quality system devel opment and implementation;

review and solidify roles and responsibilities;

move towards the devel opment of performance based measurements and
assessments to identify acceptable data quality;

eliminate redundancies to improve cost efficiencies;

establish a graded quality system approach to allow resource prioritization toward
measurement systems that are classified as critical;

provide a thorough review of regulationsin order to identify requirements and
those elements that could be considered guidance;

revise regulations (CFR) and guidance (Red Book, Val. 1) to reflect the new
recommendations;

create an atmosphere of stakeholder cooperation and commitment toward
implementing the qudity system; and

establish a phased approach toward implementation, with aflexible timeline to
assure that each step is thoroughly completed.

In order to accomplish these goals a QA Strategy Workgroup (Workgroup) was
developed. The Workgroup is composed of staff members from EPA Headquarters, EPA
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Regions, and SLTs. To meet the established goals, the Workgroup devel oped some
fundamental characteristics for QA changes. The QA system should be:

performance based,;

workable;

based on common sense;

based on good science;

flexible;

defendable and comparable;

balanced against legal requirements,

covering both spectrums of air program expertise; and
implementable

The Workgroup created alist separating the current QA activitiesinto the three
elements: 1) planning, 2) implementation, and 3) assessment/reporting. (See Table 5-1.)
In order to address each QA activity in a consistent manner, an Ambient Air Monitoring
Quality System Activity Information Form was developed, as shown in Figure5-1. This
process has provided arecord of the evaluation of each QA activity, and has further
provided the direction to recommend the changes in both regulation and guidance

documentation.
Table 1 QA Element and Activity List

Quality System | Activities and Questions
Elements

Planning Activities
- DataQuality Objectives

Regulation Devel opment
Qudity Management Plans
QA Project Plans and SOPs
Guidance Documents

-Network Design

-Methods

-QA Manuads

Implementation | Activities
< Traning
< Interna Quality Control Activities
-precision checks (automated/manual)
-verification/calibration (zero/span checks, flow rate checks etc)
- QC described in CFR and guidance ( MQO tables in Redbook APP 3)
-standards certification
-instrument and equipment maintenance
< Record keeping
< Data verification/validation

Assessment/ Activities

Reporting < Site Characterizations

Performance Evaluations (NPAP, PEP, Region/SLT Performance audits)
Management Systems Reviews

Technical Systems Audits

Data Quality Assessments

QA Reports

P& A Reports

NN NN NN

Page 5-3



Ambient Air Monitoring Quality System Activity Information Form

Qudity System Element: (Planning, Implementation, Assessment/Reporting)

Quadlity System Activity:

Activity Description:

Definition

Actions covered under this description

What is the function or use of this activity?

Isthe activity important? (what does it get us)

Is there a product? Who is the mgjor user of the product or information
Isthisanew activity? What activity doesit replace or enhance?

Brief description of current activities

Who is responsible for the activity (currently)

Pros and Cons of the activity asit's currently implemented:
Ways of improving the activity:
Who should be providing (reponsible for) this activity?

Are changes to regulation or guidance required?

Figure 5.1. Ambient Air Monitoring Quality System Activity Information Form

The Workgroup process is expected to be completed over a period of severa
years, likely concluding by 2004. Over 80 QA action items were identified (see
Attachment 5.1) and prioritized. Asrecommendations are completed by the Workgroup,
they will be provided to the NMSC for review. The NMSC will evaluate these for
content and consistency with the overall Strategy objectives. A summary of Workgroup
activities to-date are provided in Attachment 5.2. The recommendations, which follow
in the next subsection, are based primarily on the efforts to-date of the Workgroup.

5.3 Recommended Changes
5.3.1. Performance-Based M easurement Process (PBMYS)
A performance-based measurement process should be the primary tool for

selection or identification of appropriate methods for ambient air monitoring. PBMSisa
set of processes wherein the data quality needs, mandates or limitations of a program or
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project are specified and serve as criteriafor selecting appropriate methods to meet those
needs in a cost-effective manner. PBMS can be achieved by using the data quality
objective (DQO) process early in the planning process. DQOs need to be developed in
concert with the setting of the attainment standards, since population and measurement
uncertainty may dictate where the NAAQS is set and what errors can be tolerated. DQOs
would then set the stage for the development of federal reference method acceptance
criteriathat would be in step with the DQO. As an example, the DQOs devel oped for
PM_:sare now being used to determine the “acceptability” of continuous PMzsmonitors.

OAQPS would be responsible for developing DQOs for federally mandated data
collection efforts. DQOs for other data collection activities (i.e., DQOs for non-trends
speciation sites) would be the responsibilities of the SLTs. Relative to NCore, since the
monitoring for comparison to the NAAQS would be included in NCore, therefore, DQOs
would be developed by OAQPS for monitoring to fulfill this objective.

The performance-based approach that lends itself to flexibility will put more
responsibility on the SLTsfor developing quality systems. Therefore, there will be a
greater importance and emphasis on QA project plans. Recommendations for this
category include:

1) Completing DQOsfor other criteria pollutants - Prioritize this activity to
ozone and toxics (if necessary). With a coarse particulate matter standard expected, get
ahead of the curve for thisDQO. Astime alows, utilize the DQO process to establish
DQOs for the other criteria pollutants.

2) Linking DQOsmoredirectly to Federal Reference M ethod and
Equivalency Program - It isimportant to continue implementation of the Federa
Reference Method and Equivaency Program, but the acceptance criteria should be linked
to the DQOs.

3) Using a graded approach to QA — Under the Strategy, the use of air
monitoring data will have multiple applications. Therefore, some monitoring objectives
may not call for quality systems and quality assurance documentation (QAPPS) to meet
the stringent requirements for NAAQS comparison purposes.

4) Not deploying new network monitorsuntil full testing — A greater level of
real-world (e.g., not just laboratory) testing of monitoring equipment needs to occur prior
to implementation of new monitoring programs. Thiswill help identify monitor
problems and will supply information on population and measurement uncertainties.
NCore Level 1 sites (at least one) might be used for testing purposes.

5) Providing more ambient air specific training on the DQO process.
6) Providing a vehiclefor statistical support on DQOs - OAQPS would

establish a contract vehicle that would allow SLTsto tap into statistical help asit relates
to DQOs.
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5.3.2 Rolesand Responsibilities

For each aspect of the QA process, there needs to be a clear understanding of the
roles and responsibilities for each participant (i.e., OAQPS, EPA Regions, and SLTs). In
addition, within the SLT organizations, there should be aresponsible QA manager, and to
the degree it can be accommodated, a group of people who understand the QA system
and are further empowered to implement it. The specific definition of the roles and
responsibilitiesis still awork-in-progress.

5.3.3. Funding/Resour ce | ssues

QA activities need to be intimately tied to the monitoring process so that
costs for the quality system increase/decrease commensurately with monitoring costs.
Resource and funding related action items include:

1) Providing areasonable estimate of the“ cost of QA” - Identify quality system
elementsfor a“typical” SLT monitoring organization and provide an estimate of
the costs of an adequate quality system. Use these estimates to provide a
percentage of monitoring costs that should be alocated to the implementation of a
quality system.

2) Ensuring fundsareavailablefor QA training — EPA provides regular and
continuing training on many aspects of air programs. It isimportant to include
QA training as part of the overall training program.

3) Providing Contractual Support — There should be a mechanism for OAQPS to
allow SLTsto tap into statistical expertise for development of data quality
objectives, data quality assessments, and other statistically-related assessments.

4) Applying State and Territorial Air Grants (STAG) Resourcesfor NPAP -
STAG resources should be used to cover the NPAP program. STAG funds
currently pay for the PM2s Performance Evaluation Program (PEP). The NPAP
program is currently being re-invented to a through-the-probe audit process. The
added costs to each state to implement this new program is estimate to be about
$11,000 per year. More information on this suggestion isincluded in the
performance eval uation subsection.

5.3.4. Regulation Changes
Regulations for the Ambient Air Monitoring Program quality system can be
found primarily in 40 CFR part 58, Appendix A and Appendix B. However, quality

control criteria can also be found in 40 CFR part 50 that describe the method
requirements. Efforts to date have focused primarily on part 58. Therefore, this section
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will not contain specific regulation changes to a particular pollutant, but will provide
recommendations at a broader scale. Recommendations and action items include:

1)

2)

3)

4)

5)

Reducing confusion between requirements and guidance- In general anything
in regulation identified asa“must,” “shall” or “will” is considered mandatory.
Guidance documents usually supplement the regulation by providing additional
information. Guidance documents may provide additional “suggested” methods,
quality control samples, or acceptance criteriathat are not found in CFR and are,
therefore, not mandatory. However there have been cases where CFR requires
that guidance documents be followed. This has added some confusion to the
traditional use of regulations and guidance documentation.

Defining a graded approach in CFR- EPA has endorsed using a graded
approach for QA, meaning tailoring your quality system and QA project plan
development to the objectives for which the data are being collected. For
example, developing aquality system for data that will be used to make
regulatory decisions would need a*“more stringent” quality system than an air
monitoring program for environmental education purposes. It is necessary, then,
to define and utilize the graded approach as it relates to the collection of ambient
air datafor different monitoring objectives. The approach needsto provide

bal ance between monitoring objectives and data comparability among programs
with similar objectives.

Combining Part 58 Appendix A and B- Since most of the requirements for
Appendix A (SLAMS) and Appendix B (PSD) are the same, the combining of
these appendices will be explored.

Reviewing therequirements, focusing on the “musts’ - If the performance-
based measurement systems are to work, performance goals (DQOs) are needed,
and quality control (QC) samples could be used to evaluate the achievement of
the goals. However, the frequency of implementing the requirements and some of
the actual acceptance criteriamay not be required in CFR. These specifics would
be included in guidance documents. Therefore, organizations with sophisticated
QA programs could have the flexibility to develop their quality systems with
minimal hindrance in requirements, while organizations that had less
sophisticated programs or expertise could use the guidance to develop their
quality systems. Allowing this type of flexibility will put much more emphasis
on the development, approval, and use of QA project plan documentation and
oversight activities.

Revising CFR to provide for quarterly data certifications - Due to the
emphasis on real-time reporting, data quality validation and evaluation is
occurring earlier in the monitoring process than in the past. In addition, the QA
Reports distributed by OAQPS (i.e., CY99 and CY 00 PM2s QA Reports) have
limited usefulness because the data are not evaluated until after it is officially
certified, typically 6 months after the calendar year in which it was collected.
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Certifications could occur sooner and a proposal for quarterly certificationsis
being considered.

5.35 Training and Guidance

Recommendations and actions items related to training and guidance are as

follows:

1)

2)

3)

4)

5)

Place more emphasis on training- In general, QA training has been neglected,
as compared to other air program training activities. Mechanisms for achieving
QA training be included in the overall training processfor SLTs. Further, by
identifying specific training in QAPPs, or as part of technical systems audits
recommendations, the training needs are more clearly defined and delineated.

Develop “ certification/accr editation” programs - One way to place more
emphasis on training was to establish a national accreditation process to certify
personnel in the following categories:

Upper Management (basic QA concepts)
Ambient Air Monitoring Manager

Site Operator

Calibrators

QA Technician

Laboratory Scientist

QA Manager

Information Manager

This accreditation process would foster alevel of consistency across the nation.
SLT organizations need to be creative in how they use and benefit from the
accreditation process.

Conduct a poll for guidance- It is suggested that a poll of SLTs be conducted to
determine the total universe of guidance of value. It was suggested that
STAPPA/ALAPCO could help develop/implement this poll.

Combine all guidance into one document — Currently, QA guidance is scattered
among severa documents. There should be one document that could combine al
the guidance necessary for ambient air monitoring and associated quality
assurance. It is suggested that the QA Handbook Volume Il (Redbook) be the
home for the various guidance.

Conduct an annual QA Conference— It is recommended that a QA meeting be
held annually, smilar to the AIRS training. Such a meeting could coincide with
the National QA Conference in order to take advantage of the training modules
put on by EPA Quadlity Staff at the National Mesting.
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6)

7)

Develop web-based training programs - OAQPS should pursue the use of web-
based training courses.

Develop a generic QAPP - Take the G-5 EPA QAPP guidance and develop a
generic ambient air monitoring QAPP software product that would allow the
SLTsto input the correct information into each section for their particular
monitoring program.

5.3.6. Data Certification and Quicker Data Accesson AIRS

Due to the more recent emphasis on real-time reporting of data, the real-time

review/verification/validation of data has become equally important. Because of more
timely data assimilation, the current process of certifying a calendar year’ s worth of data
six months after the end of the previous calendar year can be improved. A mgjority of
data verification/validation efforts have already been automated in many state and local
agencies. Delaysin getting datainto AIRS in many cases is smply because the
regulations alow it. The QA Report would have more value if it was reported sooner,
and accordingly would require earlier certification of data. A number of
recommendations on this topic include:

1)

2)

3)

4)

Providing mor e automated requirementsfor data review/verification/
validation — It is recommended that an initial capital expenditure of information
capture and transfer technologies (e.g., dataloggers, telemetry, automated quality
control) for automatic transfer of routine and quality control information to
central facilities be considered. Included in this would be quality control systems
for automating various QC checks, like zero/span checks, or bi-weekly precision
checks.

Providing for quarterly certifications- Instead of waiting six months from the
end of the calendar year, provide a mechanism for certification on a quarterly
basis.

Certified/uncertified data flagging - Data qualifiers are not used for the
majority of the criteria pollutants, meaning that SLT personnel wait for datato be
validated before uploading to AIRS. Since many SLTs use data qualifiers on
their local sitesto inform data users that the real time datais not validated, AIRS
data could beinitially uploaded as “unqualified” and on a quarterly basis, then
after validation, have this qualifier removed. Thiswould allow OAQPS to
develop generic data evaluation/validation reports on AIRS that could be used or
modified by the AIRS user community, rather than having SLTs develop their
own reports.

Developing QA/QC evaluation reports — Opportunities exist to reduce the

burden on data validation personnel through the development and generation of
various validation/evaluation program reports.
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5.3.7 Quality Management Plans (QM Ps) and QA Project Plans (QAPPS)

Two of the mgjor QA documentation requirements for EPA-funded programs are quality
management plans (QMPs) and project specific QA project plans (QAPPs). EPA
provides some flexibility on how these documents are prepared. For example, small
local agencies may be able to combine their QM P and QAPP into one document.
However, there are also some discrepancies among the EPA Regions on the detail and
approval process of QMPs and QAPPs. Since the objectives for the current SLAMS
monitoring issimilar in al parts of the country, there should be some consistency in the
preparation/ review/approval requirements for QM Ps and QAPPs for the ambient air
monitoring program.

As mentioned earlier, if the performance-based measurement processiis to be successful,
the responsibility of creating an adequate quality system will be the responsibility of the
SLTs, and not mandated in CFR. The QAPP document, under this quality system, will
become more important SLTs, since it will indicate how the organization plans on
meeting, with the use of various quality control measures, the performance goals. The
Strategy will attempt to foster this paradigm shift.

5.3.8. Quality Control Activities

The mgjority of the day-to-day QA activities at the SLT monitoring organizations
involve implementing or assessing quality control information, whether it be zero/span
checks, collocated precision, or running field trip or lab blanks. Each method contains a
list of required and suggested quality control samples to judge data acceptability of a
phase (sampling) of the measurement system or the total measurement system.

Accordingly, it is recommended that the performance-based measurement system
principal be used to devel op the necessary quality control samplesin the regulations
without mandating frequency and acceptance criteria. The CFR should identify the types
of QC samplesthat will provide assessments of attaining the DQOs. As can be shown
with the PM2s DQO software tool, various combinations of uncertainty (i.e., precision,
bias etc.) affect the attainment of the data quality objectives. The CFR would be revised
to identify the uncertainties that needed to be measured as well as the confidence one
wanted in the estimate of those uncertainties. The SLTswould then be responsible for
developing a quality system that would measure, assess, and control these uncertainties.
Therefore, the SLTs would determine how frequently they needed to perform various QC
checks and what the appropriate acceptance criteria should be. OAQPS, using the datain
AIRS, could also assess data uncertainty to determineif an SLT had developed a quality
system that was “in control”. For organizations with less QA resources or experience,
guidance documents would continue to be developed that would provide the suggested
acceptance criteriaand QC sample frequencies.
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5.3.9 SiteCharacterizations

Site characterizations are atype of audit to ensure that samplers or monitors at the
monitoring site meet the applicable siting criteriafor existing SLAMS, NAMS and
PAMS sites, which are now specified in 40 CFR Part 58 Appendix E. The on-site visit
consists of the physical measurements and observations such as:

height above ground level
proper spacing from various instruments, or
distance from obstructions and roads.

Recommendations and action items for site characterization that would apply to
NCore include:

1) Setting minimal levels and tracking - The requirements for the frequency of
such characterization would be changed, if necessary. In addition, better tracking
of thisinformation would ensure adequate site characterizations are being
performed. AIRS has an areathat can be used for this tracking activity.

2) Ensuring updates madein AIRS - Information from inspections of monitors or
sampling equipment added to site, latitude/longitude changes reflect a needed
changein the siterecord in AIRS. Thisis not aways being done. There needs to
be some method of ensuring that information found during the site
characterization process gets corrected in AIRS in atimely manner.

3) Developing and using a Site char acterization form- A site characterization
form and possibly software could be developed and distributed to provide some
consistency in performing Site characterizations.

4) Sitecharacterization training- A training module could be developed for the
performance of site characterizations.

5) Speeding up approvalsfor discontinued sites- SLTs submit paperwork for
discontinuing sites, but EPA approvals often take a considerable length of time.
OAQPS needs to review this process and make it more timely.

5.3.10 Performance Evaluations

Performance evaluations (PE) are atype of audit in which the quantitative data
generated in a measurement system are obtained independently and compared with
routinely obtained data to evaluate the proficiency of an analyst or laboratory. The types
of auditsin this category include, for example, the Nationa Performance Audit Program
(NPAP), Standard Reference Photometer Program (SRP), PM 2.5 Performance
Evaluation Program (PEP), aswell asany SLT’ s audit programs. Recommendations for
improvement include:
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1)

2)

3)

4)

5)

Avoiding redundant programs- It is known that the goals of the NPAP program
are similar to the goals of various SLT programs (e.g., the Caifornia Air
Resources Board' s through-the-probe audit program). In order to avoid
performing multiple PEs and reduce QA costs, it is necessary to define an
“acceptable” PE program and determine which SLT are performing these. NPAP
would not have to include these sites within their PE network other than to
establish some level of consistency/equivalency.

Combining NPAP and PEP Program- NPAP should be revised to a through-
the-probe audit approach, and with the possible use of STAG funding, the PMzs
PEP program could be enhanced to include NPAP.

Revising requirementsfor industry to contribute paymentsto NPAP- In the
past, the NPAP, which was required under the PSD requirements, provided audits
to industry for free. A mechanism for industry payment could be added to these
requirements.

Updating guidance and practicability of the SRP. The SRP guidance has not
been revised for a considerable length of time. Due to the stability of new ozone
instruments, and the terminology (e.g., definitions of primary and transfer
standards, etc.) that needs be revised, it is recommended that the SRP program
guidance be updated.

Implementing PAM S audits prior to ozone season.- The PAMS audits should
be scheduled from January to April or within some time frame that information
could be evaluated and corrective actions take place prior to each ozone season.

5.3.11 Data Quality Assessments

A data quality assessment (DQA) isa statistical evaluation of a data set to

establish the extent to which it meets user-defined application requirements (e.g., DQOS).
Historically, DQAs have received little attention in the ambient air monitoring
community. With amove towards performance-based measurements systems and

DQOs., there will be more emphasis on DQAs. Recommendations include:

1)

2)

OAQPS responsibility for DQAs— EPA-OAQPS should be responsible for the
development of DQASs for al federally required data at the reporting organization
level. Assessments at the site-specific level, or for objectives other than federal
(i.e., non-trends speciation sites), would be the responsibility of the SLTs and be
described in their QAPP.

Developing DQA tools - Similar to the PM2s DQO software that is being
modified as a DQA tool, as DQO devel opment on the other criteria pollutants
move forward, DQA toolswill also be made available. It is anticipated that these
tools would be integrated with AIRS.
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5.3.12. Data Validation/Verification

Similar to data quality assessments, there has not been much emphasis on data

verification or validation techniques. Recommendations include:

1)

2)

3)

Utilizing advancementsin technology - Earlier suggestions to increase the use
of automated information transfer and quality control systemsinclude the use of
various automated data evaluation processes to provide for more real-time
consistent screening and data verification/validation activities. Real-time data
transfer technology would alow personnel at centralized offices to implement
various verification/validation techniques, identify problems, and take corrective
actions in a more real-time mode.

Developing and using validation templates - The continued development of
data validation templates, similar to the one devel oped by the PM2s Data
Validation Template Workgroup, would allow for some level of consistency
across the ambient air monitoring program.

Validation programson AIRS- The development of data verification/validation
techniques on AIRS could be accomplished, but it may have alimited benefit if
data do not get reported to AIRS for some considerable period of time.

5.4. Next Steps

The recommendations of the Workgroup are based on a concerted effort to

identify, prioritize, and take action on the many aspects of the quality assurance program,
so that changes are consistent with the overall Strategy’s holistic review of air monitoring
networks. To that end, the recommendations presented here should be considered
preliminary, in that the Workgroup will be continuing its efforts through 2003. The
Workgroup will likely need to enlist other volunteers to chair specific priority projects.
Continuing participation by state and local agencies, under the auspices of
STAPPA/ALAPCO, will help to assure atimely level of progress.

On aperiodic basis, the progress will be reported to the NMSC. Once the final

recommendations have been developed and the NM SC has determined consistency with
the Strategy, a quality assurance final report will be prepared, and, once endorsed by the
NMSC, will be implemented the basis of priorities, time frames, and available resources.
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Attachment 1

Ambient Air Monitoring Quality System Activity Form

The following form was used by the QA Strategy Workgroup to identify and review the quaity
system activities related to the Ambient Air Monitoring Program. The Workgroup created alist
separating the current QA activitiesinto the three dements: 1) planning, 2) implementation, and 3)
assessment/reporting. Each Workgroup member then selected one “ Breakout Workgroup”, based on
the 3 dements/activities. Each Breakout Workgroup had a mix of Headquarter, EPA Region and SLT
personnd. During Breakout Workgroup Conference cals, the Breakout Workgroup discussed the
activity and completed the form. Thisinformation was reviewed during the Oct 23-25, 2001 QA
Strategy Medting in RTP, NC. The following Element/Activities can be found:

Element Activity Page
Flanning Systematic Planning 1
Panning Regulation Deve opment 4
Planning Quaity Management Plans 6
Panning QA Project Plans & SOPs 8
Flanning Guidance Documents 11
Implementation Training 13
Implementation Data Veificaion/Vaidation 16
Implementation Internal Quality Control 20
Implementation Record Keeping 23
Assessment/Reporting  Site Characterization 26
Assessment/Reporting  Performance Evauations 28
Assessment/Reporting  PSD network for NPAP 31
Assessment/Reporting  Technicd Systems Audits 33
Assessment/Reporting  Data Quality Assessments 35
Asessment/Reporting QA Reports 37
Assessment/Reporting . P & A Reports 39

Assessment/Reporting  Quaity System Audits 41



Meeting Date:  September 12, 2001
Agenda: Panning Activity | - Data Qudity Objectives

Attendees. Dennis Mikel, Mike Papp, Terry Rowles, Alissa Dickerson, Mdinda Ronca-Battista,
and Rachadl Townsend

Qudity System Element: Planning
Qudlity System Activity: Systematic Planning Process
Activity Description:

Qudity System Activity: DQO Process, including gathering information on cods of different
options, assessment of the impacts of options, evauating their implications in terms of decisions,
and writing and revising associated documentation at severa iterations of the process.

Definitions: Data Quality Objectives (DQO) Process - A sysematic Strategic planning tool based
on the scientific method that identifies and defines the type, qudity, and quantity of data
needed to satisfy a specified use. DQOs are the quditative and quantitative outputs from
the DQO Process.

Data Quality Objectives (DQOs) — The qudlitative and quantitative Statements derived
from the DQO Process that clarify study’stechnica and quality objectives, define the
appropriate type of data, and specify tolerable levels of potentia decison errors that will
be used as the basis for establishing the quaity and quantity of data needed to support
decisons.

When the DQO Process is hot gpplicable (i.e, the objective of the program is estimation,
research, or any other objective that does not select between two opposite criteria), a
systematic method for defining performance criteria must be used.

Activities covered under this description:

< Thisedement gppliesto dl data collection activities, athough the EPA’ s graded approach to
QA dlows smplified DQO processes for smal data collection activities. Current DQO
guidance does not, however, adequately delineate those cases when a smplified DQO process
can be used and what would be acceptable for such asmplified process. The only exception is
for training or demonsgtration projects, where the data will not be used for any purpose. In
these cases, the use of the equipment is the point of the exercise.

< Thenationa program of data collection and andysis for the purpose of comparing to the
NAAQS requires arigorous DQO process for al pollutants for which thereisastandard. This
effort must come from OAQPS and should be completed as soon as possible.

< Tribe, State and loca agencies should retain the flexibility to develop their own DQOs.



However, DQOs for data used to compare to national standards may continue to be used as
de facto allowable bias, precison and LLD vaues in those cases when data may eventudly be
used to compare to nationa standards. Because of this, and for EPA to adhere to itsown
written policies, it isimperative that OAQPS fund and complete the DQO process for dl
criteria pollutants.

< The DQO process may result in performance specifications, rather than equipment
gpecifications. Thiswill increase flexibility and may reduce overal codts.

< Metadata guidance should be prepared, so that dl dataincorporated into nationd or regional
edtimates from different organizations has associated information such as precision, bias, and
LLD.

< Resources and funding from both EPA OAQPS and EPA Regions should be provided to
Triba, State, and locd agenciesin the form of training and contract support for these agencies
to develop DQOs.

What isthe activity’ s function or use:

< To ensure that the data are appropriate to be used for the objectives of the data collection
effort.

Isthere a product? Who is the mgor user of the product or information:

< Theproduct is documentation in the form of a QA Plan or manud that includes Data Quality
Objectives and other sections that were prepared using EPA guidance. The user is anyone
who uses that data for any purpose.

Brief description of current activities:

< Tribe, State, and locd agencies develop DQOs now, usudly using guidance from EPA. EPA-
funded projects receive different levels of technica review, due to differences among EPA
regions and different priorities for different individuas.

< Tribe, State, and loca agencies comply with extremely specific requirements for PM2.5
measurements, while other criteria pollutants, for which no national DQOs were developed, are
measured without the same level of consstency in detall.

Who isrespongible for the activity (currently):

< OAQPSisresponshblefor developing DQOs for Federdly required data. Tribes, State, and
local agencies are responsible for developing their own DQOs for other data uses.

Is the activity importantwhat doesit get us):
< The DQO process, whether smplified or extensve, is mandatory to ensure the data can answer

the questions being asked. In addition, knowing the quality of the data allows usersto
determineif other, un-anticipated questions, can be answered by the data. Without measured



quality in terms of bias, precison, and LLD the data may be easily misused.

Pros and Cons of the activity asit’s currently implemented:

Pros. - Sgnificant flexibility for Tribe, State, and loca agencies, except for PM2.5, which is

extremely prescriptive.
- Improved compatibility of objectives and measurement methods.

Cons. - Incongstency among Tribe, State, and local agencies for small-scale projects.

- Potentid misuse of data.

Ways of improving the activity:

<

OAQPS needs to develop DQOs for the NAAQS. In addition, there should be a project to
evaluate converting the DQOs for PM 2.5 to include performance-based standards.

Complete DQOs for other criteria pollutants. Prioritize this activity to ozone and toxics (if
necessary). If acoarse particulate matter standard is coming along, get ahead of the curve for
this DQO.

Link DQOs more directly to Federd Reference Method and Equivalency Program

Use of agraded gpproach to QA - Not all ambient air monitoring data are used for comparison
to the NAAQS. Therefore some monitoring objectives may not call for quaity sysems and
quaity assurance documentation (QAPPS) to meet the stringent requirements for NAAQS
comparison purposes

Provide more ambient air specific training on the DQO process

Funding should be provided to Tribe, State, and local agenciesto develop DQOs

Provide avehicle for gatistica support on DQOs. OAQPS will establish a contract vehicle that
would dlow SLTsto tap into satistical help asit relates to DQOs.

Who should be providing (responsible for) this activity?

<

All Tribe, State, and local agencies can develop their own DQOS; however, it isincumbent
upon anationa organization such as OAQPS to develop the national DQOs.

In order that DQO development be adequately conducted by tribes, states, and locals, the
EPA should provide adequate resources. These would include at least Leve of Effort
contracting for DQO development assistance and training in DQO devel opment specific to air
programs.

Does it require changes to regulation or guidance?

Both regulation and guidance should be changed to reflect
1. the DQOs developed by OAQPS for criteria pollutants, and
2. performance-based DQO statement for PM2.5 and other pollutants as an dternative
acceptable approach to ensuring adequate data qudity.



Meseting Date: September 26, 2001
Agenda: Panning Activity 1l - Regulation Development

Attendees. Mark Shanis, Terry Rowles, Chris Hall and Rachadl Townsend

Qudity System Element: Planning
Quadlity System Activity: Regulation Development
Activity Description:

Qudity System Activity: Writing, presenting, and revising regulations that specify how the air quaity
measurements must be made in order to conform to the assumptions made in the DQO process and
produce results of the type and quality needed by the decison makers.
Definition:
Portions of 40 CFR 58 Appendix A, which include:

1. Generd Information

2. Qudity System Requirements

3. Reporting

5. Cdculations

Activities covered under this description:

< Writing, presenting, and revisng regulations that specify how the air qudity measurements must
be made, analyzed, and reported.

What isthe activity’ s function or use:
< Codify the specifics of quaity systems nation wide.
Is there a product? Who is the mgor user of the product or information:
< Guidance and requirementsin 40 CFR that guide quality systems.
Brief description of current activities:

< EPA takestheinitiative, review through STAPPA/ALAPCO, proposed for CFR, then
promulgated.

Who is responsible for the activity (currently):

< EPA (OAQPS) and designees.



Is the activity important?what doesit get us):

<

Important and required.

Pros and Cons of the activity asit’s currently implemented:

Pros. - congdstency

Cons. - codtly and time consuming to implementers

Ways of improving the activity:

<

Revison of 40 CFR 58 App. A. and Combine Part 58 Appendix A and B- Since most of the
requirements for Appendix A (SLAMS) and Appendix B (PSD) are the same, the Workgroup
agreed that the appendices could be combined.

Address how the regulation process will be affected including the DQO process.

DQOs are not addressed in the CFR (guidance or required; at what level isit required or
appropriate?).

Review the requirements, focusing on the“musts’ - If performance based measurement
systems were going to work, performance gods (DQOs) were needed and that qudity control
(QC) samples would be used to evauate the achievement of the goas. However, the
frequency of implementing the requirements and some of the actua acceptance criteria may not
be required in CFR. These specifics would be included in guidance documents. Therefore,
organizations with sophisticated QA programs would have the flexibility to develop therr qudity
systems with minima hindrance in requirements while organizations that had less sophidticated
programs or expertise could use the guidance to develop their quaity systems.

Ensure CFR clearly discriminates between requirements and what is guidance; thisis made
more confusing when guidance documents are referenced in the CFR as a requirement.

Adjust regulation for guidance on how and when organizations can collgpse QMP and QAPP.
Identify methods to develop the guidance for small organizations and projects, such as those
who can collapse the QM P and QAPP.

The graded approach need to be addressed in the CFR, including specific criteriafor different
levels of QAPPs with examples.

Develop atoal to identify each requirement, provide management with use and value
information, and access the requirement within the regulation development process to make
modifications useful to management during the process. (During processing and devel opment
of regulaions, include tools for management to understand and ensure communication with
technicd gtaff on how it relates to their job. Make sure management have understanding on
how to use and importance.)

Revise CFR to provide for quarterly data certifications

Who should be providing (responsible for) this activity?

<

EPA (OAQPS), assisted by affected organizations among Tribes, States, and local agencies.



Meseting Date: September 19, 2001
Agenda: Panning Activity Il - Regulation Development (discussion to continue Sept. 26)

(See the attached excerpts from 40 CFR Appendix A with
requirements highlighted.)

Panning Activity 111 - Quality Management Plans

Attendees. Norm Beloin, Mike Papp, Terry Rowles, Alissa Dickerson, Melinda Ronca-Béttista,
and Rachadl Townsend

Qudity System Element: Planning

Qudity System Activity: Quality Management Plans

Activity Description:  Defining and requiring content for QMPs.

Definition: Quality Management Plan (QMP) — A forma document that describes the quality
system in terms of the organization’s structure, the functiona respongbilities of
management and staff, the lines of authority, and the required interfaces for those
planning, implementing, and assessing dl activities conducted.

Activities covered under this description:

< Defining and requiring content for QMPs.
What isthe activity’ s function or use:
defines the qudity system for the entire organization
provides a description of the organization and its mission
describes the organization’ s management respongbilities

hel ps ensure congstency between programs within the organization
serves as an audit tool

N N N NN

Is there a product? Who is the mgor user of the product or information:

< QMP guidance published by EPA’s Office of Environmentd Information, in the form of
guidance document EPA QA/R-2 (August 1994); note that this was revised in the spring of
2001 but the changes were very minor (EPA/240/B-01/002). QMPs are developed and
revised by most larger monitoring organizations.



Brief description of current activities:

< Revisonsto EPA QA/R-2 are not scheduled.
< Revisonsto QMPs by Triba, State, and locad organizations.

Who isresponsgible for the activity (currently):

< EPA’sOEl and/or OAQPS, in terms of issuing guidance for QMPs, and the organizations
themsalves who write and use their own QM Ps.

Is the activity important?what doesit get us):

< vauableto organization, particularly States and other large monitoring organizations, see bullets
above.

Pros and Cons of the activity asit's currently implemented:
Pros- see bullets above
Cons- QMPs are often not ditributed to al gaff
S no guidance on when the QMP and QAPP can be combined into one document(for
amaller organizations)
S no clear guidance on how to ensure independence of QA review in smal organizations
S no clear guidance on the use of the graded approach
S no resources are available in many organizations for QMP preparation
Ways of improving the activity:
< Increase consstency between EPA Regiond offices on how they review QMPs.
< Revise EPA QA/R-2 with the substantive changes discussed here.
< Define needsfor QMPsfor dl agencies.
Who should be providing (responsible for) this activity?
< EPA’sOEl or a separate document from OAQPS with assistance from affected organizations.

Does it require changes to regulation or guidance?

< Yes, changesto EPA QA/R-2 or the issuance of a separate document is required.



Meseting Date: September 26, 2001
Agenda: Planning Activity IV - QAPPs and SOPs

Attendees. Terry Rowles, Mdinda Ronca-Battista, Dennis Mikel, Alissa Dickerson,
Rachadl Townsend

Qudity System Element: Planning

Quadlity System Activity: QA Project Plansand SOPs

Activity description: Requiring and specifying content for QAPPs and SOPs.
Activities covered under this description:

Definition: Quality Assurance Project Plan (QAPP) — A forma document describing in
comprehensive detail the necessary QA, QC, and other technical activities that must be
implemented to ensure that the results of the work performed will satisfy the stated
performance criteria.

Standard Operating Procedure (SOP)-A written document that details the method for an
operation, anayss, or action with throughly prescribed techniques and steps, and that is
officidly approved as the method for performing certain routine or repetitive tasks.

What isthe activity’ s function or use:

< Guidancefor QAPPsisused by Tribe, State, and local agencies to understand and adhere to
the EPA requirements.

Is there a product? Who is the mgor user of the product or information:
<  EPA QAPP guidanceis used by Tribe, State, and loca agenciesto develop their required
QAPPs, aswell as EPA regionsin their review of submitted QAPPs. Note that the QAPP
guidance document (QA/R-2) was revised in the oring of 2001 but only very minor changes
were made (EPA/240/B-01/002).
Brief description of current activities:

< Nowork is now being conducted by OAQPS or the EPA OEI to prepare or revise guidance
for QAPPs.

Who is responsible for the activity (currently):

< OAQPSistheonly entity that has the jurisdiction and resources for revising or producing air



monitoring-specific QAPP guidance.

Is the activity important? (what does it get us):

<

Revising the QAPP guidance is very important. Asit now stands, Tribe, State, and locd air
departments, epecidly thosein smdl organizations, are often put in the position of ether hiring
contractors to produce the statistica evaluation of DQOs or copying DQOs from other groups
or projects. Both of these options often produce QAPPs which are not helpful. Revising the
current QA PP guidance will bring increased respect for and use of QAPPs and DQOs as
sensble, integrated parts of the project. As DQO development becomes a common eement of
QAPPs, rlated issues may require changes in QAPP guidance.

Pros and Cons of the activity asit’s currently implemented:

Pross - Themodd PM2.5 QAPP isthorough and widely used.

S Thegenerd QAPP guidanceis useful for large-scade projects for large organizations.

Cons. - The QAPP guidance does not include provison for smdl organizations, or for those

projects for which agatistica treatment of DQO optionsis not relevant.

Ways of improving the activity:

Current guidance for QAPPs and SOPs should be modified as follows:

<

Guidance should be provided for those cases when anew datigtica derivation of DQOs is not
necessary, for example, when a Tribe, State, or local organization is usng DQOs dready
developed by OAQPS for the NAAQS, or when extremely smple conclusions are to be
drawn from the results. This guidance should provide clear and smplified trestment of the
gatistics of DQOs, such as that provided for radiologica measurementsin the Multi-Agency
Radiologica Survey and Site Investigation Manuad (MARSSIM, downloadable documents at:
www.epa.gov/radiation/marssm/). A decision tree to facilitate the choice of options would be
useful.

Develop ageneric QAPP - Take the G-5 EPA QAPP Guidance and develop a generic
ambient air monitoring QA PP software product that would alow the SLTs to input the correct
information into each section for their particular monitoring program

As part of reference method designation process, make vendors develop adequate SOPs that
could be made available for monitoring agencies to modify.

Guidance to EPA regions on the need for consstency in the review of QAPPs should be issued
as soon as possible. Regions now differ widdly on their priorities and expectations regarding
QAPPs, and this adds confusion and delay to the project approval process.

Guidance for QAPPs should clearly state that QAPPs that are for projects covered by aQMP
do not need to duplicate information in the QMP or gpplicable SOPs.



Who should be providing (responsible for) this activity?
< OAQPSistheonly entity that can initiate this activity.
Does it require changes to regulation or guidance?

< Guidance should be modified or a second QA PP guidance document issued.
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Meseting Date: October 4, 2001

Agenda: Planning Activity V - Guidance Documents, such as Network Design and Technica
Methods

Attendees: Chris Hal, Dennis Mikel, Mike Pgpp, Norm Beloin, Alissa Dickerson, and Racheel

Townsend
Qudity System Element: Planning
Qudlity System Activity: Guidance Documents, such as Network Design and Technical

M ethods

Activities described: Researching, writing, revising, and obtaining approvd for guidance that assgts
those trying to adhere to the requirements of the regulations. Documents provide non-mandatory
information including examples.

Activities covered under this description:

< Writing of new guidance documents, technical methods and network design
< Thered books and methods associated with the red books
< Guidance documents on Sting criteria

Activities not being done:

Data quaity assessment guidance

Data vdidation quidance

Data acceptance guidance

Guidance on what levd of qudity is needed for AQI decisions (red -time-data)

N N NN

What isthe activity’ s function or use:

Help define/expand regulaions

Should provide a strongly recommended way of doing the work
Clarify what isrequired in the regulation

Provide some consstency across the nation for monitoring programs

N N NN

Is there a product? Who is the mgor user of the product or information:

< Guidance documents and technical documents, including new methods are used by Tribd, State
and local agencies aswell as data users, like hedlth effects users.

11



Brief description of current activities:

< Sting quidance
< Production of guidance documents
< Documents are reviewed periodicaly

Who isrespongible for the activity (currently):

< EPA (OAQPS)

Is the activity important?what doesit get us):

< Same asfunction of activity stated above.

Pros and Cons of the activity asit’s currently implemented:

Pros:

Cons

w wm

Ways of improving the activity:

N N NN

Pro-active approach to upgrading these documents

Have not had enough time to work on; a number of guidance documents are outdated.
Don't have forma program to review relevance of quidance
No singleway to access dl of the guidance documents

Need more gtate and local involvement during the early development.

State and locals need to have afull time person for QA for the air monitoring programs.
Define or clarify attributes or respongbilities of QA person or manager.

Get more state and locas in on which documents are more important to them, to prioritize

which are more important to them to get revised and updated.

AN

QA forum for continued support and exchange of information.

< Combining al guidance into one document - It was suggested that the QA Handbook Volume
11 (Redbook) be the home for the various guidance.

Who should be providing (responsible for) this activity?

< EPA Headquarters

Does it require changes to regulations?

< No, except for 40 CFR Part 58, App. A, Section 2.2 which states that PAMS must be

congstent with EPA guidance.

12



Mesgting Date:  September 12, 2001
Agenda Implementation— Training

Attendees. Tom Parsons, Donovan Rafferty, Jerry Sheehan, Andy Johnson, Rayna Broadway,
AnnaKeély, Mark Shanis, Mike Papp

Qudity System Element: I mplementation
Qudity Sysem Activity: Training
Activity Description:

Definition: None
Actions covered under this description:

Sampling equipment or measurement device operation, calibration and maintenance
Laboratory analyss cdibration

Sample chain of custody, preparation, andysis, archiving

Quadlity assurance activities - performance evauation, auditing, data quality assessment
Information manager

N N N NN

What is the function or use of this activity?

< Ensurethat a consstent methodologies are followed that alows for the collection of data of
acceptable quality.

Is the activity important?

< Yes Provides some assurance of data comparability within and between monitoring
organization and dlows for the transfer of knowledge and experience

Is there a product?
< Yes-More experienced staff and data of acceptable quaity
Isthis a new activity?
No.

Brief description of current activities
< Onthejobtraning - SLT one-on-one or group training

13



N

Whois

Regiond training (NESCAUM, MARAMA, WESTAR, TAMS)- various training activities put
on by regiona organization.

Air and Waste Management Association (AWMA)- training put on anationa or speciaty
conferences

Vendor training - training put on by vendors which can be incorporated into the purchase of
equipment.

Air Pollution Digtant Training Network (APDLN) provide remote televised training which also
dlow for red-time questions

Air Pollution Training Ingtitute (APTI)

Redbook (sdf ingtruction)

The web sites, especidly AMTIC

responsible for the activity-

< Theresponghility for training occurs a dl levels.

Pros and Cons of the activity asit’s currently implemented:

Pros-

On the job training is probably the most important training technique. Some SLT have good
training programs

-APDLN for PM,, s was successful at providing agood generd leve of training for the
program.

Cons-
!
!
!

Training is not mandatory so some people do not take training when it would be advantageous
Funds are not dways available remote training if it is needed

When SLT resources are tight training is one of the first things to be cut

Although on the job training has advantages, the downsde is theré's not much standardization
in that process and a newer agency or one that haslost its core personnel to attrition can't
count on OJT.

Ways of improving the activity:

< Develop web- based training courses

< A

ace some important training in regulation

< Deveopment of some type of Ambient Air Monitoring Training Certification Program for:

Upper Management

Ambient Air Monitoring Manager-
Site Operator

Cdibrators

QA Manager

QA Technician

Laboratory Scientist

Information Manager

14



N N N AN

<

Tie career growth to training

Try to include vendor training as part of equipment purchases

Combining dl guidance into one document. Revise the Redbook.

Annua QA Conference - The workgroup suggested that a QA meeting be held annudly (smilar
tothe AIRS Training). It was suggested that this QA meeting coincide with the National QA
Conference in order to take advantage of the training modules put on by EPA Quadlity Staff at the
Nationa Mesting.

Recognize that QA within a sate agency may have more than one training need

Does isrequire changes to regulation or guidance

Regulation:

< Need to decide if certain training should be requirement.
< May include in regulation thet training is important and records should be kept of training.

Guidance:

< May want to improve Redbook guidance on training to include certification proposd.

15



Meeting Date: September 20, 2001

Agenda Implementation— Data V erification/Vdidation

Attendees.  Tom Parsons, Rachad Townsend, Donovan Rafferty, Rayna Broadway, Anna
Kelly, Mike Papp
Qudity System Element: Implementation

Quadlity System Activity: Data Verification/Validation
Activity Description:

Definition: ~ Verification - Confirmation by examination and provison of objective evidence that
Specified requirements have been fulfilled. In design and development, validation
concerns the process of examining aresult of a given activity to determine conformance
to the stated requirements for that activity. (ANSI/ISO/ASQC A8402-1994).

Validation- the process of substantiating specified performance criteria. confirmation by
examination and provison of objective evidence that the particular requirementsfor a
specific intended use are fulfilled. (1SO 8402)

Actions covered under this description

Verification of data entry (100% checks, double entry techniques etc.)

Using QC information to determine the vadidity of samples.

Using range checks or internd consistency checks to determine erroneous data.

Using automated flagging and data quality systemsto identify outliers or erroneous data for
possible invaidation

N N N AN

- Wha isthe function or use of this activity?
Control Measurement Uncertainty ' unct Is activity

O=P+M

overall Uncertainty = Poulat y Uncertaint The figure can be used to illugtrate where
veral ncertainty = opulation + easuremen ncertain . .

yuT } / validation occurs. DQOs are developed

Preparation
Field

Laboratory

Precision|  that define the acceptable overall data
Bias

uncertainty. Measurement quality objectives
oo , M£O are developed that help assure that activities
4Data_CollectLQn—, S

< occurring a various phases of the
S measurement process (field, lab etc.)
N

DA% @ Maintain an acceptable level of dataquality.
Therefore the MQOs are identified as the
various QC samples or QC activities
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undertaken to “ensure* the DQOs are met. Data verification/ vaidation is the process of taking this
information to ensure that data of unacceptable quality isidentified and appropriatey handled so that
it cannot effect the decision making process.

Is the activity important? (what does it get us)
< YES
Is there a product? Who is the mgor user of the product or information

< The"“find” product is data of acceptable quality in afina database. The mgor user of the QC
data are the qudity assurance personnd who need this*“ meta-data’ to help determine data
vdidity.

Isthis anew activity? What activity doesit replace or enhance?

< No, thisisnot anew activity. It does not replace any activity; it enhances the usefulness of the
resultant data.

Brief description of current activities

< Ingenerd, the current activity isvery amilar anong most SLTs. Various qudity control
information is required or suggested to be collected during monitoring activities. These include;

zero/span checks

weekly/biweekly precison checks

Collocated precison

equipment tability information (flow, temp pressure)
shelter or laboratory information (temp, humidity etc.)
Contamination information (field notes, fied/trip/lab blanks)
performance evauations

cdibration information

field notes - (sampler issues, damage, contamination etc)

However how this dataiis used in the vaidation processmay differ anong SLTs.

< Oncethe datais entered to AIRS there is additional QA reports that are run that can dso help in
the findl validetion of data

Who isresponsible for the activity (currently).

< Y9 Ts
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Pros and Cons of the activity asit’s currently implemented:

Pros! Some organizations have developed procedures for the congstent verification/validation of

data

! Red time datareporting has helped to initiate verification/vaidation screening tools. Although

these tools do not provide full vaidation of data, they do provide an early review of
information.

!  The PM, g Data Vdidation Template helped provide some consstency in data verification

vaidation among SLTs

Cons- Thereisno condgtency in data verification/validation techniques among SLTs.

! Locd dteinformation could be very helpful in the vaidation process (events) but in many
cases this information is not recorded and therefore not available.

I Resourcesin some SLTsnot avaladle for timdy vdidation

! Present verification techniques taking too long, meaning corrective action is not taken as
soon as possible.

! Dueto the diverse use by SLTsinformation management systems, there is currently no easy
way to develop automated vaidation techniques (at a headquarters leve) in a cost effective
manner.

Ways of improving the activity:

<

Technology is available for more red time vaidation that could free up resources for other
activities: This could start with:
' Useof datalogging, telemetry or “lease-lines’ to get data into information management
systems and vadidation systems more quickly.
! Useof computer technology by the Site operator to access data that has been reviewed at
the * centrd office” in order to implement corrective actionsin amore red time mode
1 Useof the new AIRS system to develop more data assessment/vaidation techniques that
could then be consstently used by al SLTs.
Continue the development of Validation Templates for the other criteria pollutants
Development of QA/QC eva uation reports - The Workgroup suggested the generation of
various validation/evaluation program and reports (on AIRS or standalone) to reduce the burden
on data vaidation personnd and provide for quicker data certification.
Certified/uncertified data flagging - Data quaifiers are not used for the mgority of the SLAMS
pollutants, meaning that SLT personnd wait for data to be vaidated before uploading to AIRS.
Since many SLTs use data quaifiers on their local Stesto inform data users that the red time data
is not vaidated, maybe AIRS data could be initiadly uploaded as “unqudified” and on a quarterly
basis, based on suggestion above, have this quaifier removed. Thiswould dlow OAQPSto
develop generic data evaluation/vaidation reports (see below) on AIRS that could be used/or
modified by the AIRS user community rather than having SLTs develop their own reports.

18



Who should be providing (respongible for) this activity?

< 9Ts
Does this require changes to regulation or guidance?

< If datavdidation istied to performance (DQOs) process (see figure) then some regulations

changes may occur if QC criteria are changed or removed.
< Guidance in Redbook could be changed to reflect validation templates
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Meeting Date  October 9, 2001

Agenda Implementation— Interna Quality Control Activities

Attendees: Tom Parsons, Donovan Rafferty, Jerry Sheehan, Andy Johnson, Rayna Broadway,

AnnaKédly, Mark Shanis, Mike Papp

Qudity System Element: Implementation

Qudity System Activity: Internal Quality Control Activities
Activity Description:
Definition: the overd| system of technicd activities whose purpose is to measure and control the

qudity of aproduct or service so that it meets the needs of users. Theamisto
provide quality that is satisfactory, adequate, dependable, and economical.

Actions covered under this description

AN NN N NN

N N NN

See Redbook Measurement Quality Objective Forms (Appendix 3 in Redbook)
Zero/Span checks

Accuracy audits

Verification checks (flow rate, temp, pressure, time)

Cdibrations

Recertifications (SRP program, primary standards and transfer standards) gases, other QC
ingruments

Precision checks (automated and collocated)

Detection limit tests

NPAP/State Audits (may aso be included under performance eva uation)
Routine ingrument maintenance

What is the function or use of this activity?

<

Ensure sampling, measurement equipment, or environmental monitoring conditions (shelters, labs)
are operating within acceptable ranges to produce data of know and acceptable qudity.

Is the activity important? (what doesit get us)

<

Yes qudity control activities provide data users with checks a enough frequency to maintain
“control” over data qudity at various phases (sampling, preparation, anayss) of the
measurement process.
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Isthere aproduct? Who isthe mgor user of the product or information

< Inmost casethereis not a product other than routine data of acceptable quality. However,
some of the mgor qudity control samples are reported to AIRS and can be used to provide a
measure of precison and bias for reporting agencies. Products such as control charts etc. can
aso help to document data of acceptable qudity.

Isthisanew activity? What activity doesit replace or enhance?
< Noit'snot anew activity
Brief description of current activities
< Activities defined in Redbook
Who is respongble for the activity (currently)
< In most case State/loca/Tribes are respongble for these activities
Pros and Cons of the activity asit’s currently implemented:

Pross  The current QC check requirements and guidance do seem to provide an adequate
evauations of dataquality

Cons! Some organizations may fed “audited to desth”. There may be some redundancies with our
various auditing activities such as NPAP, State and internd auditing functions
1 Some QC checks have “logt there value® due to the improvements of monitoring technology.
I Reducing frequencies of some checks may have the potentia for invaidating more data.

Ways of improving the activity:

< Automate measurement systems as much as possible. Providing state of the art measurement,
datalogging/data transfer and QC systems will provide coast savingsin the long run and provide
for QC at higher frequency at no additiond cost.

< Automate zero/span - Some organizations may gill be performing these manualy and at less
frequency than recommended.

< Through-the-probe zero/span/precison checks - have checks cover entire inlet/manifold systems

< Deveop QC checks based on system performance. Some checks, due to better, more stable
equipment may not need to be checked as frequently as required or suggested.

< Have vendors of new instruments be required to develop adequate SOPs as part of the
reference and equivaency process (may need to be added to SOP form).
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Who should be providing (respongible for) this activity?
< Staellocd/Triba monitoring agencies will maintain respongbility for this activity.
Does isrequire changes to regulation or guidance?

< Unsure at present- a thorough review of QC requirementsin CFR and guidance should be
implemented.
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Meeting Date  October 16, 2001
Agenda Implementation— Record Keeping

Attendees: Tom Parsons, Andy Johnson, Don Gourley, Anna Kelly, Mike Papp

Qudity System Element: Implementation

Qudity Sysem Activity: Record Keeping

Activity Description:

Definition: awritten, documented group of procedures describing required records, steps for
producing them, storage conditions, retention period and circumstances for their
destruction or other disposition.

Actions covered under this description

< Storage of pertinent ambient air monitoring program documents and records at
State/loca/Triba organization, EPA Regions and Headquarters.

What is the function or use of this activity?

< Todocument or provide supporting documentation of the quaity/vaidity of ambient air
monitoring data and adherence to ambient air monitoring requirements.

Isthe activity important? (what doesit get us) - YES

< providesfor arepogtory of pertinent program information.(current and historica)
< provides documentetion of data vaidity

Isthere a product? Who isthe mgor user of the product or information
< Products are the records/documents. The user is the organization collecting the information and
potentidly organizations required to review the records during auditing activities or challenges to
the data vdidity.

Isthisanew activity? What activity doesit replace or enhance?

< No, not anew activity.
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Brief description of current activities.

Workgroup used Section 5 “ Documentation and Records’ of the Quality Assurance Handbook for
Air Pollution Measurement Systems (Volume I1 Part 1) as asource of information on this subject. The
table below, which isin the section, was reviewed to determine whether the categories and record
types were appropriate and comprehensive.

Categories Recor d/Document Types
Management and State Implementation Plan
Organization Reporting agency information

Organizational structure of monitoring program
Personnel qualifications and training

Quality management plan

Document control plan

Support contracts

Site Information Network description
Site characterization file
Site maps/pictures

Environmental Data | QA Project Plans

Operations Standard operating procedures (SOPs)
Field and laboratory notebooks
Sample handling/custody records

I nspection/maintenance records

Raw Data Any original data (routine and QC)
Data Reporting Air quality index report
Annua SLAMS air quality information
Data/summary reports

Journal articles/papers/presentations

Data Management Data agorithms
Data management plans/flowcharts

Quality Assurance Control charts

Data quality assessments
QA reports

System audits

Network reviews

A number of points were made during the discussons,

< Some organizations have data archive requirements for much longer than the statute of
limitations described in Section 5 of the Redbook (3 years).
It appeared that resources needed for records archive and storage were adequate.
The Breskout Group felt the table sufficiently covered the records and document types for the
ambient air monitoring program. However certain records (i.e., record types in management
and organization) may be the responghility of management levels outside the monitoring
organization.

24



< A monitoring organization may be responsible for data collection activities implemented by
organizations outside of the immediate office (contractors or other loca organizations) . We
may need some additiona guidance on what would need to be archived.
Who isrespongible for the activity (currently)
< organizations respongble for ambient air data collection activities
Pros and Cons of the activity asit’s currently implemented:
Pros-
Cons! some organizations may not have a centrd filing capability. Therefore, individuds arefiling
and archiving information for which they are immediately responsible. During personnel
turnover thereis aposshility that thisinformation gets discarded.

NOTE: This stuation occurred with the CY 2000 PM2.5 network where a sgnificant amount of QC
data disappeared when a Site operator was removed from his’her position

< There may be discrepancies within organizations documentation (QMP/QAPPS/PPG ) with
regards to record kegping. Monitoring organization must ensure there is congstency among
these various documents.

Ways of improving the activity:

< Centrdizefiling systems - it gppeared that organizations are moving in this direction.
< Review Table 5-1 in Redbook- ensure agreement on record types.

Who should be providing (respongible for) this activity?

< Organization dependent.
Does it require changes to regulation or guidance?

< No changein regulaion; may be modification to guidance
Other issues:

< Need to check on the defenghility of eectronic data.

25



Meseting Date: September 13, 2001
Agenda: Assessment/Reporting -Site Characterization

Attendees. Mike Migud, Michael Papp, Mark Shanis, Richard Heffern

Qudity System Element: Assessment/Reporting
Quadlity System Activity: Site Characterization
Activity Description

Definition: Applicable siting criteriafor SLAMS, NAMS and PAMS are specified in 40 CFR Part 58
Appendix E. The on-gtevist itsalf conggs of the physica measurements and observations
needed to determine compliance with the Appendix E requirements, such as height above
ground levd, distance from trees, paved or vegetative ground cover, etc

What is the function or use of this activity?

< Thefunction of the Ste characterization isto ensure nationd uniformity of parameter specific air
monitoring activities.

Is the activity important? (What doesit get us)

< Yes, the activity isimportant and it dlows one to determineif the network conformsto the
regulations.

Is there a product? Who is the mgor user of the product or information?
< Yes thereisaproduct (report) and dl levels of government use the information.
Isthisanew activity? What activity doesit replace or enhance?
< No, it enhancesthe overal consstency of ar monitoring data.
Brief description of current activities.
< Saesdlocd conduct ste evauations of their air monitoring networks once ayear. The Regions

usudly conduct site evauations during atechnical system audit and only conduct a percentage
(5%) of aar monitoring network.
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Who isresponsible for the activity (currently).
< OAQPS, Regions and States are respongible for this activity.
Pros and Cons of the activity asit’s currently implemented:

Pros:! Aidsthe Regions and State/locd to evauate the air monitoring networks.
! Provides uniformity
! Some dates have a Website for current Site activities.

Cons ! No congstent documentation of Site evaluations
I Most States do not have awebste for current Site activities.
I No consequences for not conducting site evauations ( No comparison between AIRS an hard
copy inthefiles)

Ways of improving the activity:

< Conduct palls of the Regions and State/locals on who is conducting Site eva uations.

< Setting minimal levels and tracking - review the requirements for the frequency of such
characterization and recommend a change (if necessary).

< Ensure better tracking of this information to ensure they are being performed. AIRS has an
areathat can be used for this tracking activity.

< Ensure updates made in AIRS - Information from ingpections (monitors or sampling equipment
added to Site, Lat/Long changes) that reflect a needed change in the Sterecord in AIRS are
not always getting revised. There needs to be some method of ensuring information found
during Ste characterization gets corrected in AIRS in atimely manner.

< Development and use of Site characterization form- A Site characterization form and possibly
software could be developed and distributed to provide some consistency in performing Site
characterizations.

< Site characterization training- It was suggested that a training module be developed for the
performance of Site characterizations.

< Speed up gpprovas for discontinuing Stes- SLTs submit paperwork for discontinuing Stes that
do not get approved for a considerable length of time. OAQPS needsto review this process

Who should be providing (responsible for) this activity.
< TheRegions and the States should be responsible for this activity.
Does this require changes to the regulation or guidance?

< No
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Meseting Date: September 26, 2001
Agenda: Assessment/Reporting - Performance Evauations

Attendees. Danny France, Matt Plate, Mark Shanis, Mike Migue, Richard Heffern, Rayna
Broadway, Vic Guide, Rachad Townsend, Scott Hamilton

Qudity System Element: Assessment/Reporting
Qudlity System Activity: Performance Evaluation ( NPAP, PEP, Ozone Verification)
Definition; atype of audit in which the quantitative data generated in a measurement system are
obtained independently and compared with routinely obtained datato evauate the
proficiency of an analyst or laboratory.
What is the function or use of this activity?
< Toensurethe quality of data collect and resolve any sgnificant quality assurance problems.

Is the activity important? (What doesit get us)

< Theactivity isimportant. It dlows for the intercomparability of data sets and identification of
problem aress.

Is there a product? Who is the mgor user of the product or information.

< Uniform dataon anationd leve. All levels of the government/tribes and industry are mgjor
usrs of thisinformation.

Isthisanew activity? What activity doesit replace or enhance?

< No. The performance evaluation program enhances the overal qudity system on the nation’s
ar monitoring program.

Brief description of current activities.

< Stateflocals and PSD networks participate in the NPAP and PEP. Most tribal agencies do not
participate in the programs.

Who is respongble for the activity (currently) ?

< OAQPS, Regions and States are responsible for the activity.
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Pros and Cons of the activity asit’s currently implemented.

Pros:! It enhancesthe overdl consstency of air monitoring data.
! Some dateslike the program asit is.

Cons:! Vey little return for the VOCs and Carbonyl for the PAMS.
1 Some dates have such smdl ar monitoring programsit isimpossible to have adequate
separation QA and monitoring staff. In this case, independence is not achieved.
! Tomuch duplication in the program.
! Need moreflexibility in the program.
! Regulatory guidance in certifying ozone transfer sandardsis 20 years old.

Ways of improving the activity:

< PAMS NPAP should be conducted in the January to March time frame so that potential
problems can be rectified prior to the ozone season.

< Lesscompounds could be included in the PAMS NPAP audits. Participants would prefer if
higher qudity standards (NIST) are utilized with less compounds.

< It was suggested that ambient air comparisons be used to compare between lab results.
Thisis aready being done at some Regions.

< Headquarters should certify auditors for parameters. Thisis being done for PM2.5.

< Eliminate duplication in the NPAP program. EPA could certify States that do have a PE
program in place, conduct round robin with labs.

< Combining NPAP and PEP Program- Revise NPAP to a through-the-probe audit approach.
STAG funding mechanism of the current PM.,, 5 PEP could be enhanced to include NPAP.

< Revise requirements for industry to contribute payments to NPAP- In the past, the NPAP,
which was required under the PSD requirements, provided audits to industry for free. It was
suggested that a mechanism for industry payment could be added to the requirement

< The current regulation require transfer tandards to undergo a 6-certification at the beginning
of each ozone season ( provided the previous 6-days certification lapsed) and then a 1-day
recertification at the end of 90 days. This poses a problem in some areas which have to ship
ozone standards. The current frequency may be overkill. The group commented that this
would depend on the situation. For example, if areporting organization was experiencing
discreprencies or other QA/QC problems, the frequency may need to be increased o that the
problem could be resolved. Conversdly, if areporting organization was running smoothly with
audits, calibrations and span checks showing expected results, then this frequency may betoo
much. The group concluded that the 90-day frequency seemsto be appropriate but is
subjective.

< Update guidance and practicability of the SRP. The SRP guidance has not been revised for a
consderable length of time. Due to the stability of new ozone instruments, and jargon
(definitions of primary and transfer standards etc.) that needs be revised, it wasfdt that the
SRP program guidance needed updating.

< PM2.5 PEP comments. Alaska commented that the PEP auditor need to space out audits
throughout the year. It was suggested that the quarterly audits may be too many. The
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frequency of could be determined by the success (or failure) of the previous audit.
Who should be providing( responsible for) this activity?
< OAQPS, Regions and the States should be responsible for this activity.
Does the activity require changes to regulation or guidance?

< Current regulatory guidance used in certifying ozone transfer standards may need to change.
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Meseting Date. October 10, 2001
Agenda: Assessment/Reporting - PSD networks participation in NPAP

Attendees. Danny France, Matt Plate, Mark Shanis, Michadl Papp, Mike Migue
Scott Hamilton, Richard Heffern, Rayna Broadway

Qudity System Element: Assessment/Reporting
Qudlity System Activity: PSD networks participation in NPAP
What is the function or use of this activity?

< Thefunction of the PSD networks participation in the National Performance Audit Program is
to ensure that the ambient air data collected is of a known qudlity.

Is the activity important? (What doesit get us)

< Yes, the activity isimportant and it gives us a picture of an industry’ s quality system.
Is there a product? Who is the mgjor user of the product or information?

< Yes thereisaproduct (report) and OAQPS, Regions and the States will use the information.
Isthisanew activity? What activity doesit replace or enhance?

< No, thisisnot anew activity and the NPAP will provide a assessment of an industry’ s air
monitoring network.

Brief description of current activities.

< Mog States require that the industries participate in the NPAP.
< Some PSD networks ambient air datais submitted to AIRS.

Who isresponsible for the activity (currently).

< OAQPS, Regions and States are responsible for this activity.
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Pros and Cons of the activity asit’s currently implemented:

Pros:! Aids State/local to evaluate the industries air monitoring networks.
! Industries are requesting to participate in the NPAP.

Cons ! No mechanism in place to receive money from industry for their participation in the NPAP.
' Funds being cut from the NPAP, therefore industry participation islessen.

Ways of improving the activity:

< There should be amechaniam in place to dlow industry to pay for their participation in the
NPAP.

Who should be providing (responsible for) this activity.
<  OAQPS, Regions and the States should be responsible for this activity.
Does this require changes to the regulation or guidance?

< Yes
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Meseting Date. October 10, 2001
Agenda: Assessment/Reporting - Technicd Systems Audits

Attendees. Danny France, Mait Plate, Mark Shanis, Michad Papp, Mike Miguel,
Scott Hamilton, Richard Heffern, Rayna Broadway

Qudity System Element: Assessment/Reporting
Qudlity System Activity: Technical Systems Audits
Activity Description:

Definition: athorough, systlematic on-gite, quditative review of facilities, equipment, personnd,
training, procedures, record keeping, data validation, data management, and reporting
aspects of atota measurement system

What is the function or use of this activity?

< Thefunction of the Technicd System Audits (TSA) are to promote nationd uniformity in the
evauation of state and loca agency monitoring programs and agencies performance.

Is the activity important? (What doesit get us)

< Yes, the activity isimportant and it gives us a picture of an agencies overdl performance.
Is there a product? Who is the mgjor user of the product or information?

< Yes thereisaproduct and dl levels of government use the TSA report.
Isthisanew activity? What activity doesit replace or enhance?

< No, thisisnot a new activity and the TSA will promate the uniformity of the air monitoring
program.

Brief description of current activities.

< Most Regions and some states conduct TSA’'s. There may be aneed to conduct TSA's of
Tribd organizations.

Who isresponsible for the activity (currently).

< The Regions and States are responsible for this activity.
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Pros and Cons of the activity asit's currently implemented:

Pros:! Promote uniformity in the evauation of the State/locd agencies.
! TSA’scan identify problem aress.

Cons ! Some Regions and States are not conducting TSAs
Ways of improving the activity:

There should be a minimum leve of tracking TSAs. (Maybe in the new AIRS)

Develop TSA Teams (Regions, State/locd)

Conduct TSA of Tribd ar monitoring programs.

Collect the various audit forms being used in the nation in one place and make available to the
ar monitoring community.

N N NN

Who should be providing (responsible for) this activity.
< The Regions and States should be responsible for this activity.
Does this require changes to the regulation or guidance?

< No.



Meseting Date: October 3, 2001
Agenda: Assessment/Reporting - Data Quality Assessment

Attendees. Danny France, Métt Plate, Shdlly Eberly, Mike Miguel, Don Gourley, Rayna
Broadway, Vic Guide, KuenjaChung, Richard Heffern, Michael Papp,

Regina Charles
Qudity System Element: Assessment/Reporting
Qudity Sysem Activity: Data Quality Assessment

Definition: the statidticd evduation of a data set to establish the extent to which it meets user-
defined application requirements (i.e., DQOS).

What is the function or use of this activity?

< Toensure the quality of data collected can be used to make adecison with adesired
confidence.

Is the activity important? (What doesit get us)

< Theactivity isimportant. It gives us a datistical evauation of data
Is there a product? Who is the mgor user of the product or information.

< Yes, thereisaproduct and OAQPS and the regions are the mgjor users.
Isthis anew activity? What activity doesit replace or enhance?

< Yes, daaqudity assessments enhances the overd| quality system on the nation’s air monitoring
program

Brief description of current activities.
< All levels of government perform data quality assessments, but not from a statistica standpoint.
Who is respongble for the activity (currently) ?

< OAQPS and Regions are responsible for the ectivity.
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Pros and Cons of the activity asit’s currently implemented.

Pros:! Summary on information for criteria pollutants available in AIRS.
1 Good DQOswill help develop good DQAS.

Cons:! Not many DQAS performed from a statistical stlandpoint.
Ways of improving the activity:

Provide real time feedback.

Provide datistical assessments ( maybe availablein new AIRS).

Development of DQA tools - Similar to the PM, 5 DQO software that is being modified asa
DQA tool, as DQO development on the other criteria pollutants move forward
(recommendetion in another section above) DQA tools will dso be made available. Itis
anticipated that these tools would be integrated with AIRS

Who should be providing( responsible for) this activity?
< OAQPS responghbility for DQASs - The Workgroup concluded that OAQPS should be
responsible for the development of DQASs for all federdly required data at the reporting
organization level. Assessments at the Site specific level or for objectives other than federa
(i.e., non-trends speciation stes) would be the responsibility of the SLTs and be described in
their QAPP.
Does the activity require changes to regulation or guidance?

< Yes
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Meseting Date: October 3, 2001
Agenda: Assessment/Reporting - QA Reports

Attendees. Danny France, Mait Plate, Shelly Eberly, Mike Miguel, Rayna Broadway, Vic Guide,
Kuenja Chung, Richard Heffern, Michael Papp, John Gourley, Regina Charles

Qudity System Element: Assessment/Reporting

Qudity System Activity: QA Reports

Definition: Documents describing a quality system for a particular project or program for a
particular period of time and the resultant data quality. The term isused asa catch dl
for various types of reportsincluding reports on results of performance evauations and
systems audits, results of periodic data quaity assessments, and sgnificant quaity
assurance problems and recommended solutions

What is the function or use of this activity?

< Thefunction of the QA Reports are to provide an overdl assessment of the air monitoring
program to management.

Is the activity important? (What doesit get us)

< Yes, the activity isimportant. QA reports give us the ability to identify problem areasin our ar
monitoring system.

Is there a product? Who is the mgor user of the product or information?
< Yes, thereisaproduct and al levels of government use the QA reports.
Isthisanew activity? What activity doesit replace or enhance?

< No, thisnot a new activity and it will enhance the qudity of ar monitoring data collected in the
netion.

Brief description of current activities.
< Most States/locals, Regions and OAQPS use QA reports.
Who isresponsible for the activity (currently)

< OAQPS, Regions and States/locals are responsible for the activity.
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Pros and Cons of the activity asit’s currently implemented:

Pros:! QA reports used by al levels of government.
1 QA reportsimproves the quality system of an agency.

Cons:! PSD QA reports should be assess.
Ways of improving the activity:
< Need to assess the system audits of contractors ( especidly PSD).
Who should be providing (respongble for) this activity?
< Headquarters, Regions, State/locals/Triba should be responsble for this activity.
Does this require changes to the regulation or guidance?

< Yes
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Meseting Date: October 3, 2001
Agenda: Assessment/Reporting - P&A Reports

Attendees. Danny France, Mait Plate, Shelly Eberly, Mike Miguel, Rayna Broadway, Vic Guide,
Kuenja Chung, Richard Heffern, Michael Papp, John Gourley, Regina Charles

Qudity System Element: Assessment/Reporting
Qudity System Activity: P& A Reports
Definition: Reports describing the achievement of the precision and accuracy requirements for the

Ambient Air Qudity Monitoring Program.
What is the function or use of this activity?
< Thefunction of the P& A Reports are to provide an overdl assessment of air monitoring data.
Is the activity important? (What doesit get us)

< Yes, the activity isimportant. P& A reports give us the ability to identify problem areasin our air
monitoring system.

Is there a product? Who is the mgjor user of the product or information?
< Yes thereisaproduct and dl levels of government use the P& A report.
Isthisanew activity? What activity doesit replace or enhance?

< No, thisnot a new activity and it will enhance the qudity of ar monitoring data collected in the
nation.

Brief description of current activities.

< Mos States/locas, Regions and OAQPS use P& A reports.
< Tribes need to use precision and accuracy reports.

Who isresponsible for the activity (currently)

< OAQPS and the Regions are responsible for the activity.
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Pros and Cons of the activity asit’s currently implemented:

Pros:! Summary information for precison and accuracy datais avallablein AIRS
! P&A Reportsused by dl leves of government.

Cons ! PSD networks should have P& A Reports.
1 P&A probability limits should be reviewed.

Ways of improving the activity:

Correct problems of uploading precison datain AIRS.

Burden reduction of precision and accuracy checks should be addressed in the regulations.
Improve cooperation from States/local g/tribes in getting precison datainto AIRS.

Include frequency of auditsin the QAPP.

N N NN

Who should be providing (responsible for) this activity?
< Headquarters, Region, Stateflocals should be responsible for this activity.
Does this require changes to the regulation or guidance?

< Yes
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Meseting Date. October 10, 2001
Agenda: Assessment/Reporting - Quality System Audits

Attendees. Danny France, Mait Plate, Mark Shanis, Michad Papp, Mike Miguel,
Scott Hamilton, Richard Heffern, Rayna Broadway

Qudity System Element: Assessment/Reporting
Qudity System Activity: Quality System Audits
Definition: the quditative assessment of a data collection operation and/or organization(s) to

edtablish whether the prevailing quality management structure, practices, and
procedures are adequate for ensuring that the type and quality of data needed and
expected are obtained

What is the function or use of this activity?

< Thefunction of the Quaity System Audit (QSA) isa process of quditatively ng the
effectiveness of management practicesin applying QA/QC to environmenta data operations.

Is the activity important? (What doesit get us)

< Yes the adtivity isimportant and it gives us a picture of an agency qudity system.
Is there a product? Who is the mgor user of the product or information?

< Yes, thereisaproduct (report) and OAQPS, Regions and the States will use the information.
Isthisanew activity? What activity doesit replace or enhance?

< Yes thisisanew activity and the QAS will provide a assessment of an agency’s Qudity
Management Plan.

Brief description of current activities.
< OAQPS and some Regions have conducted QSAs.
Who isresponsible for the activity (currently).

< OAQPS, Regions and States are respongible for this activity.
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Pros and Cons of the activity asit’s currently implemented:
Pros:! Aids management to evauate the entire agency’ s program concerning aquality system.
Cons! Nojoint audit form ( TSA and QSA audit form).
Ways of improving the activity:
< There should be development of an audit form to include TSA and QSA .
Who should be providing (responsible for) this activity.
< OAQPS, Regions and the States should be responsible for this activity.
Does this require changes to the regulation or guidance?

< No.
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Attachment 2
QA Strategy Action |tem/Recommendations Voting Results

As aresult of the QA Workshop (Oct 23-25, 2001) the QA Workgroup produced alarge
lists of recommendations and action items for improvements to the ambient air monitoring quality
system. The Workgroup compiled alist of these suggestions and voted on their priority ( high-1,
medium - 2, low -3), whether the improvement could be made with little or no additional resources (Y
or N) and the time frame on when the recommendation should be implemented (within 1 year -1, within
2 years-2, or 3 or greater years-3). Attachment 2 providesthe listing of these recommendationsin
order of priority (first), and time frame (second). QA Workgroup members voting on this list included
State, local and Triba monitoring agencies (12), EPA Regions (4) and EPA OAQPS (2)



QA Strategy Action |tem/Recommendations Voting Results

Priority Time JRecommendation/Action Item

1.17 1.69 [State and locals need to have afull time person for QA for the air monitoring programs

122 178 [OAQPS needsto develop DQOs for the NAAQS. In addition, there should be a project to
eval uate converting the DQOs for PM 2.5 to include performance-based standards.

124 147 Have vendors of new instruments be required to develop adequate SOPs as part of the
Feference and equivalency process (may need to be added to SOP form).

1.28 150 [National air monitoring QA conference (annually) to help consistency (fund through 105,
ike AIRS conf.)

1.31 2.00 [Jse of automated zero-span, precision checks to validate data

1.35 1.18 [Correct problems of uploading precision datain AIRS.

1.39 1.81 Need DQOsto do DOQA - Work on priority DOOs

1.39 1.85 [Getting DOQO tool working with AIRS

1.41 1.71 Review grant process to tie QA costs to monitoring costs

1.41 2.03 [Continue the development of Validation Templates for the other criteria pollutants

1.44 1.90 Pevelopment of critical review criteriain AIRS

1.47 176 |Get more state and localsin on which documents are more important to them, in order to
prioritize revisions

1.47 1.80 [Providereal time feedback.

1.47 1.97 |Redbook needs updating -- have calls with states and regions

1.47 212 [Training for TSAs, DQASs, and data validation

1.50 1.44 QA forum for continued support and exchange of information.

150 147 PAMSNPAP should be conducted in the January to March time frame so that potential
problems can be rectified prior to the ozone season.

153 174 [Ensuregrant funding is available for QA related training

153 215 |Jseof the new AIRS system to develop more data assessment/validation techniques that
could then be consistently used by all SLTs.

1.56 1.33 Pefineor clarify attributes or responsibilities of QA person or manager

1.56 1.72 [Clear discrimination between guidance and regulation

1.56 1.94 [Training for managers so they understand components/need for QA

1.56 247 JAutomate measurement systems as much as possible. Providing state of the art
Imeasurement, data logging/data transfer and QC systems will provide coast savingsin the
ong run and provide for QC at higher frequency at no additional cost.

159 1.63 |Recommendations for NPAP program: eliminate duplication in the program, EPA could
certify states that do have QA in place, conduct round robin with labs

1.59 1.65 [Needto work out details of graded approach.

1.59 1.79 Ensure AIRS summarizes data as DQOs indicate

1.59 181 Review each methods and QA for "musts" and "shalls". ldentify "musts" in regulation
without describing frequency or acceptability.

1.59 2.03 Provide statistical assessments (maybe available in new AIRS)

1.59 2.15 [Combine all guidance into_one document (Redbook)

161 153 mprove cooperation from States/local s/tribes in getting precision datainto AIRS.

1.63 2.38 |Jseof datalogging, telemetry or "lease-lines" to get data into information management
Sy stems and validation systems more quickly.

1.64 1.69 JAudit PAMS and get results out before ozone season.

1.65 1.74 Pevelop audit teams from SLT and Regions in order to share experience/knowledge

1.65 1.82 Jpdate SRP guidance and make practical

1.65 191 Pevelop atemplate QAPP (fill in the blanks) -- generic for any air program, not just criteria

ollutants — needs to handle graded approach

1.66 2.09 Need amechanism to ensure corrective action from evaluation and updatesin AIRS

1.67 2.00 Pevelopment of auditing QA software tool

1.67 2.14 ncorporate spatial representativeness (or lack thereof) into DQOs

1.68 2.06 [Streamlining audit programs (audit auditors?), SRP & NPAP

1.69 1.85 NPEP funding through STAG is appropriate

1.69 194 Pevelop QC checks based on system performance. Some checks, due to better, more
Stabl e equipment may not need to be checked as frequently as required or suggested.

172 197 PBurden reduction of precision and accuracy checks should be addressed in the

Fegulations.




QA Strategy Action |tem/Recommendations Voting Results

Priority Time JRecommendation/Action Item

175 1.60 [There should be a mechanism in place to allow industry to pay for their participation in
the NPAP (PSD)

176 129 [Electronic record keeping -- check with OEI to seeif electronic files are acceptable (legally
defensible?)

1.76 1.76 JGuidance to EPA regions on the need for consistency in the review of QAPPs

1.76 1.85 Pevelop training on how to conduct TSA. Minimal stepsto take during TSA. Includein
Redbook

1.76 2.00 [Certification/accreditation program - hierarchical approach -- OA QPS-Regions-State/l ocal

1.76 2.09 [Conduct TSA of Tribal air monitoring programs.

1.76 2.21 Provide statistical assessments (maybe available in new AIRS)

1.76 2.34  [Through-the-probe zero/span/precision checks - have checks cover entire inlet/manifold
By stems

1.78 167 Expand AMTIC Web links to training

181 223 Jse of computer technology by the site operator to access data that has been reviewed at
the "central office" in order to implement corrective actionsin a more real time mode

1.88 171 |Guidance for QAPPs should clearly state that QAPPs that are for projects covered by a
QM P do not need to duplicate information in the QMP or applicable SOPs.

1.88 191 Pefineneedsfor QMPs for all agencies.

1.88 219 Review and develop "minimal” TSA form in Redbook

1.89 1.97 [Contractual mechanisms to provide support, such as DQO/DQA statistical support

1.90 161 | esscompoundscould beincluded inthe PAMS NPAP audits. Participants would prefer
f higher quality standards (NIST) are utilized with less compounds.

1.93 2.07 PDevelop documentation for states that opt out of NPEP

193 225 [Revise EPA QA/R-2 with the substantive changes discussed in Workshop. Will not
Fevise R2; will create ambient air specific R2.

1.94 1.78 Pefinition/interpretation of primary and transfer standards

194 2.06 [Canflagging help get datain sooner? Flag datain AIRS as "unvalidated" for use morereal
kime, then pull "unvalidated" flag off quarterly or yearly

1.97 2.14 [Guidance on timeliness and consistency in performing site evaluations

2.00 1.88 [Collect the various audit forms being used in the nation in one place and make available to
the air monitoring community.

2.00 2.19 Iset minimal level of conducting site evaluations (Redbook)

2.00 226 Pevelop the guidance for small organizations and projects, such as those who can
collapse the QM P and QA PP

2.06 1.63 ook toseeif thereisarequirement for acentral filing systems -- QA order 5360.1??7?

2.06 2.03 Recommendations/guidance for central filing system (Redbook) including what should be
n those filing systems

2.07 190 Perform survey to determine "acceptable" PE programsin order to avoid redundancy.

211 2.03 Place someimportant training in regulation

211 2.06 |What isreporting organization? Does this need to be re-defined or should the definition
pe strictly adhered

2.11 2.33 PDevelop web- based training courses

2.11 247 AQPS oversight is very helpful -- site visits annually for some (maybe with M SR)

2.12 2.21 PDevelop combo TSA, QSA audit form

212 224 |The graded approach needs to be addressed in the CFR, including specific criteriafor
different levels of QAPPs with examples

2.12 2.31 ncrease consistency between EPA Regional offices on how they review QMPs.

2.13 157 [Review Table 5-1 in Redbook- ensure agreement on record types

2.18 1.82 [Conduct polls of the Regions and State/locals on who is conducting site evaluations

2.19 2.16 [There should be a minimum level of tracking TSAs. (Maybe in the new AIRS)

221 2.32 [Toolsto help w/DQAS, beginning with annual/3-year reports.

2.27 1.87 [Revise CFR to quarterly certifications

2.29 221 JAPDLN - more hubs, e.g., Alaska, Guam

2.61 ICombine 58 Appendix A and B




Section 6. Technology

6.1 Introduction

The National Monitoring Strategy seeks to provide the direction for an ambient
air monitoring network that can be more responsive to current and future needs of the
network. This section focuses on areas of the ambient air monitoring program that are
ripe for investment in new technologies. To provide input on the areas of technology that
should be considered and how they might best be implemented, an ad-hoc workgroup of
SLT and EPA representatives was formed. Thisworkgroup met in a series of
teleconference calls followed by a 3 day face-to-face meeting in October 2001. Areas
considered include all hardware and software used in the monitoring, calibration,
logging, transfer, storage, validation, and reporting of ambient air data. Through this
process, three specific areas of technology were identified as most pressing for
technology investment:

PM continuous monitoring;

data transfer and access of ambient monitoring data; and

tools and training that support real-time or near-real-time public reporting
of data.

There are many other technology needs within the ambient air monitoring
programs, such as ozone QA optimization, use of web camera technologies, and toxics
monitoring. These needs should also be considered; however, each has its own specia
set of issues. Theseissueswill be discussed in this section and other sections of this
document. For example, 0zone QA optimization is aso addressed in the QA section of
the Strategy.

For each of these investments to be successful, not only is afinancial
commitment necessary, but also a dedicated approach of eliminating barriers to
technology investment. For example, in order to invest in PM continuous monitoring,
there needs to be a regulatory mechanism to allow for substitution of some of the FRMs
with continuous monitors. Also, there may be provisions in the current regulations and
guidance that are preventing the implementation of some of these technologies.
Therefore, the following recommendations are made as mechanisms to accommodate the
investment of these new technologies:

support for a hybrid network of PM monitors that provides for a substantia
divestment of filter-based monitoring and investment in continuous monitoring;

athorough examination of 0zone monitoring quality assurance that would result
in recommendations leading to greater efficiency in ozone monitoring QA;

an examination of available telemetry systems to optimize data access and
transfer;
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support for investment in data management systems at the state and local agency
level that could lead to more efficient processing of data; and

accommaodation for each of these areas to be included in the grant process so that
available grant monies can be used for these investments.

While the recommendations above may go along way towards fostering
implementation of appropriate technology investment, the list cannot comprehensively
address every need in the immediate future or longer term. SLT’s, dlong with EPA,
should continue to define areas that are best suited for technology investment.

6.2 Background - State of Technology in Ambient Air Monitoring

The technologies used in the ambient air monitoring program cover al hardware
and software used in the measurement, calibration, logging, transfer, storage, validation,
and reporting of data. Figure 6-1 illustrates the flow of datafrom where it is produced to
where it ends up being reported. Many of the areas identified are already using state of
the art technologies. For instance, much of the gaseous criteria pollutants are measured
using continuous monitors with automated features for calibration and data output.
However, other areas, such as data transfer, are relying on technologies that may be
outdated. In some cases atechnology may be somewhat antiquated; however, because it
is operating smoothly and satisfying the needs of the data users, it may not be an
opportune areafor investment.

Figure 6.1. Data flow in Ambient
Air Monitoring Systems

Data
Validation

Calibration
System

Reportin
Data P J
Telemetry Storage

Data System

Logger,
Monitors

Table 6-1 breaks down an ambient air monitoring program into individual
technology elements, summarizes the state of technology used in atypical ambient air
monitoring program, providesinitial recommendations for each technology element, and
provides a qualitative assessment of the need for investment in each element.
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Table6.1. Data Flow in Ambient Air Monitoring Systems

Technology Element State of Technologies used in Recommendations Need for new
typical Ambient Monitoring I nvestment
Program

Gaseous criteria Continuous May need to work towards low

monitoring (O3, CO, lower detection limits. See

NO2, SO2) methods section

Gaseous criteria Mixed - Everything from fully Move dl agenciestowards medium

cdibration systems automated to manual fully automated systems

PM monitoring Modtly filter based Develop hybrid network of high - for

continuous and filter based continuous
monitoring to reduce monitoring
dependency on filter

network and optimize

resources

Data Loggers Vaiedy of loggersin use from Focus on desired medium
onesimplemented in the ‘80's performance capabilities,
to on-site PC's acting as data and compatibility with
loggers cdibration and telemetry

sysems.

Tdemelry sysems Everything from low baud Focus on performance high
modems used on standard needs of moving low
telephone lines to satellite, interval data very quickly
cable modem, DSL and other to support red time
high speed internet systems. reporting and other data

uses. Choose most
optima tlemetry system
depending on availability
in area of monitoring.

Data Storage Large variety of data storage No specific medium -
procedures from State to recommendations depends on
State; including storage on agency.
PC’s, network servers, and Diminishing
mainframes. cost of storage

may beripe
for
optimization

Data Vdidation Variety of vaidation Work towards use of medium -
proceduresin use. Some systems with automated depends on
agencies rely on complete screening. agency
manua vaidation, others use
combination of automated
screening and manud
vaidation.

Reporting Most agencies have somewhat Emphasize public medium -
automated reporting systems reporting of data beyond depends on
for their continuous ozone. Automate AQS agency
monitoring data reporting features.
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6.3 Areasof Investment

This section identifies each specific area of investment for the ambient air
monitoring program. Any one air monitoring program may or may not already have
invested in these areas. These areas have been identified due to either the heavy burden
of aready doing the work or because they are areas that data users have identified as
being needed.

6.3.1 Monitoring

In generd, continuous methods should be emphasized over manual methods.
Thisisimportant for several reasons. On the resource side, continuous instruments are
usually much less resource intensive to operate, provide more useful data for assessment
of air quality throughout a day, have a higher sample frequency, provide for greater
precision due to reduced human intervention, are easier to automate with respect to data
delivery, and their data are easier to validate. On the information side, continuous data
allow for real-time feedback to the public, as opposed to waiting days or weeks until
filters are processed in alaboratory. The descriptions below provide the specific
monitoring areas of investment being considered in this strategy.

6.3.1.1 PM Continuous M ethods

A strong push for PM continuous methods is a mgjor component of the Strategy.
EPA has devel oped an ambitious continuous monitoring implementation plan that was
borne out of requests from state and local agencies (specifically through SAMWG) and
from the CASAC subcommittee on PM monitoring. Attachment 6.1 provides the
continuous monitoring implementation plan, which is summarized below. Revision 2 of
the plan is being developed to include recommendations of CASAC. Some of the major
features of the PM continuous monitoring strategy include:

support for a hybrid network of several hundred PM continuous monitors with a
few hundred FRM samplers,

using performance based criteria developed in the Data Quality Objective (DQO)
process to determine the acceptability of PM continuous monitorsin the
individual networks that they are used; and

aparallel approach for approval and applicability of methods with one option
being morerigid and alowing approval of a continuous method for all monitoring
objectives and a more flexible approach that alows for using these monitors for
all monitoring objectives except the first order of comparison to the NAAQS.

The end goal of the PM continuous monitoring strategy is to have aPM
monitoring network that can meet multiple monitoring objectives at lower cost.
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PM Continuous Monitoring I mplementation Plan Summary

An enlarged continuous PM monitoring network will improve public data
reporting and mapping, support air pollution studies more fully by providing continuous
(i.e., hourly) particulate measurements, and decrease the resource requirements of
operating alarge network of nearly 1200 filter-based reference particulate samplers. The
continuous monitoring implementation plan provides recommended directional guidance
to move forward in deploying a valued continuous PM monitoring program operated by
SLTs. A range of topicsis addressed, including relationships between continuous and
reference measurements, performance analyses of collocated continuous and filter based
samplers, recommended performance criteria, regulatory modifications, and
identification of outstanding technical issues and actionsto be taken in the near future.

The plan proposes a hybrid network of filter based and continuous mass samplers.
The hybrid network would include a reduced number of existing Federal Reference
Method (FRM) samplers for direct comparison to the National Ambient Air Quality
Standards (NAAQS) and continuous samplers that meet specified performance criteria
related to their ability to produce sound comparisons to FRM data. Two approaches for
integrating continuous mass monitors are proposed to maximize flexibility for agencies:
an expanded use of Correlated Acceptable Continuous Monitors (CAC), and a new
Regiona Equivaent Monitor (REM) program. The CAC approach would enable
agencies to address any monitoring objective, other than direct comparisonsto NAAQS
for attainment and nonattainment designations, while the REM approach would serve any
monitoring objective.

In either approach, if data produced by a continuous monitor differ from that
produced by the reference method, then monitoring agencies should seek to optimize the
continuous method to reduce those differences. If al established means to optimize the
continuous method have been exhausted, and the differencesin data from the reference
method and continuous monitors are still not acceptable, then the continuous data can be
adjusted to be more comparable to that of the reference method. Adjustments will be
allowed for the REM utilizing either raw data alone for smple regression or a
combination of raw data from the instrument and physical or chemical parameters as
necessary for multi-variate regression, so long as these parameters can be appropriately
controlled. For instance, ambient temperature is readily available and checked on a
routine schedule against a temperature standard as it directly factors into maintaining
active flow control of the instrument. For a CAC, any type of adjustment will be allowed
with no limitation on the parameters that can be used. At sites operating a continuous
instrument that is not collocated with a reference sampler, assumptions will have to be
made about the adjustment that is appropriate to produce data that is comparable to a
reference sampler. The genera approach proposed in the plan is to determine
geographical regions representing networks of sites or a sub-set of a network; for
example, rura areas and small cities, where one adjustment is appropriate for al of the
continuous measurements. There isflexibility in the approval of adjustments and regions
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associated with a CAC, whereas the adjustments and regions associated with the REM
will be restricted and subject to an independent review through EPA’ s Office of Research
and Development or asimilar entity.

Three performance criteria are proposed to determine whether the adjusted
continuous measurements are sufficiently comparable to be integrated into the PM, ¢
network. These criteria are bias, relative to afilter-based reference method, between -
10% and +10%, measurement precision (i.e., data from two collocated continuous
monitors) less than 20% coefficient of variance (CV), and an initia proposal for a
correlation coefficient of 0.93 (e.g., squared correlation of 0.87) for aREM type monitor
and 0.90 (e.g., squared correlation of 0.81) for a CAC type monitor. The precision and
bias criteria are the result of a data quality objective (DQO) analysis that is based on data
from the existing PM, 5 network and an assumption that the annual PM, s air quality
standard is the principal decision driver. InaDQO analyses for the daily standard,
continuous monitors, which provide what amounts to a daily sampling frequency were
demonstrated to have less uncertainty around a potential decision than filter based
referenced methods at lower sample frequencies, al other things being equal. Thus, the
use of approved continuous monitors at sites near the daily standard should be an
improvement over filter based samplers with lower sample frequencies. Also, the DQO
result is conservative in that the goals estimate decision error rates for the “worst case”
scenarios. In casesthat are not “worst,” the DQO approach allows for additional
flexibility beyond the stated bias and precision goals. The correlation criteriaidentified
provide an initial attempt to quantify a necessary minimal value for this statistic. These
values were selected based on the empirical evidence of the current PM, . continuous
monitoring network and a DQO exercise to determine what observed correlation
coefficient is acceptable for use with PM, . continuous methods. These performance
criteria preferably would be demonstrated by monitoring agency staff independently or in
cooperation with instrument manufacturers under actual operational conditions, a
departure from the very tightly controlled approach used for national equivalency
demonstration. Continuous monitors would be validated periodically in recognition of
changing aerosol composition and instrument performance.

6.3.1.2 Ozone Methods

Although alarge network of ozone monitors exists in the United States, there may
be opportunities to make better use of the ozone network. This could potentialy involve
severa specific areas of technology associated with ozone monitoring, as identified
below:

opportunitiesto divest of some redundant urban monitoring and relocate those
monitors in areas outside the urban environment in order to detect the spatial
gradient of ozone. Thisis expected to be largely accomplished through the
assessments performed across regional areas.

a comprehensive review of how ozone monitoring quality assurance is performed.
This should examine the regulations as identified in 40 CFR Part 58, Appendix A
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and the QA guidance in the “Red Book.” A review of how state and local
agencies are performing QA in their agencies should a so be performed. The
review should provide recommendations for areas of divestment and investment
in ozone monitoring quality assurance.

6.3.1.3 Web Camera Technologies

Many State and local air monitoring agencies have successfully implemented web
camerasto illustrate the visual quality of the air. For example, the CAMNET site
(http://www.hazecam.net/), implemented by NESCAUM, provides web accessible
images of urban and rural scenic vistas at severa sites throughout the northeast. The
images have been used with air pollution datato communicate visibility and air quality.
Therelatively low cost of the technology combined with an effective medium for
distribution of the data on state and local agency websites makes for an efficient way to
communicate air quality to the public. With the growing interest in reporting and
forecast ambient air quality to the public, the web cameras have become an important
tool in supplementing these reports.

6.3.2 Information Technology

The areas of information technology currently run in most state and local
agencies may be the most ripe for new investment. Thisislargely due to both the need
for anational network of air monitoring that can be available in real-time to support
public information needs of the data, and the substantial areas of improvements that have
been made in information technology since most air monitoring stations were
implemented. Although commercialy available information technologies may be
substantially more efficient than what are currently being used by many state and local
agencies, there are a number of issuesto consider, such as making the best choice for
investment, costs of technical support, and how easy would it be to move to another
generation of this technology once the current generation is outdated. This subsection
identifies some of the key issues with each area of information technology supporting an
ambient air monitoring program as well as desired performance capabilities of an
information transfer system to serve Level 2 and 3 NCore sites.

6.3.2.1 Instrument to Datalogger

Most continuous monitors have the ability to output data at least two ways. For
real-time or near real-time monitors, analog outputs usually have a DC voltage
corresponding to arange of the concentrations. For example, in an ozone monitor, a0 to
5 volt output might correspond to a0 to 500 part per billion range. The analog output is
fed into adatalogger that has been programmed to receive the DC voltage and interpret it
as aconcentration of ozone. A RS-232 or other output device may aso be employed.
These outputs can carry a substantial amount of information beyond the concentration
value. For instance, operating temperature, light intensity, if applicable, and
concentration range may all be carried in addition to the actual concentration. Despite
the wealth of information that can be carried across an RS-232 connection, these
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connections are rarely used. The primary reasons for using DC voltage outputs over RS-
232 connections are the simplicity of receiving the concentration data by DC voltage and
the lack of standard formats for the fields among vendors for the RS-232 connections.
Despite not using these other data available viathe RS-232 connection, some of the
information may actually be very useful for validating data and remote troubleshooting
of instruments. With the cost of storing data becoming cheaper, having an archive of
these data may be an effective way to improve this component of the ambient air
monitoring program. In order to move from a network where most sites are connected by
DC voltage to something that provides for more information, a number of issues need to
be worked through. For instance, providing the datain a common format from multiple
vendors, manufacturers would allow for dataloggers to be easily adopted to receive data
from any of these monitors. Also, an examination of the existing and up and coming
direct connections should be made (e.g., USB, ethernet, FireWire).

6.3.2.2 Datalogger to Database

Once data are on the datalogger at the ambient air monitoring station, they need to
be sent to servers where they can be summarized and disseminated to data users. In most
cases thiswill occur by using a server at the office of the state or local agency. The
frequency of the transfersis usually dictated by the needs of the data user. For public
information use, data may need to be sent to the server every hour of even more
frequently. The conventiona way to get data from the monitoring stations has been to
poll each of the stationsindividualy. With more widespread availability of the internet,
pushing data from monitoring sites on aregular basis will be especialy effectivein
mapping and public reporting of data.

6.3.3 Reporting

The need to provide data to a number of userswill require multiple reports of the
information. For example, the public may need a near real-time simple message that the
air is“clean” or “moderate.” A health researcher or modeler may want avery detailed
accounting of the available data in the shortest time intervals possible. Regulatory users
generaly want the datain the form that they can be compared to the NAAQS.

6.3.3.1 Public Reporting

The area of public reporting for air monitoring data may provide the largest
number of users of data. This area has been growing rapidly in the last few years
as aresult of the increased availability of air quality reporting, especially for
ozone. Thisisexpected to continue for other pollutants. Specifically, PM public
reporting is expected to increase as more agencies bring their PM continuous
instruments on line and EPA’s AIRNOW program accepts and reports PM
monitoring data.
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6.3.3.2 AQS Reporting

Air monitoring datais to be supplied to AQS after it has been validated at the
state or local agency level. In early 2002, EPA implemented its new AQS system. The
new system is expected to have alot more functionality than the previous mainframe
system. Thiswill be especially useful to casual users of the data who were previously
unable to access air monitoring data from the mainframe system.

6.3.4 Summary of Desired Performance for Information Transfer Systemsto
Support National Core Network of Ambient Air Monitoring Stations

Currently, most agencies are using the same information technology systems to
record and move data from ambient monitoring stations that were implemented in the
1980's. Dueto incredible improvementsin processing speed and storage capacity, as
well as the throughput capabilities to move data, some information technology systems
currently in use may be antiquated. |f one considers future needs of a national core
network (NCore) of ambient air monitoring stations, such as automated low level
validation and national near-real time delivery of multi-pollutant data, very few systems
as currently run can meet these needs. However, in some cases systems may be
adaptable to desired performance capabilities smply by upgrading the telemetry or
adding additional features to existing systems. Other systems may need to be replaced
entirely to meet the needs of NCore. This section summarizes the desired performance
capabilities of an information transfer system to serve Level 2 and 3 NCore Sites.

6.3.4.1 Monitoring Objectives and Performance Criteria

To define the needed performance criteria of a state-of-the-art information
technology system, amatrix of needs has been developed. This matrix considers an
optimal information technology system, but is not intended to address what the individual
components should look like. For instance, once low-level validated data for a specific
time period were ready to leave the monitoring station, a number of telemetry systems
may actually accomplish moving those data. By identifying the needed performance
criteriaof moving data, rather than the actua system to move it, monitoring agencies
may be free to identify the most optimal system for their network.

Table 6-2 summarizes each of the major monitoring objectives of NCore, the
lowest monitoring interval that can reasonably achieve supporting that objective, and
how quickly anational set of those data are expected to be aggregated and made
available to a user community. Since an information transfer system will need to support
the monitoring objectives with the tightest performance needs, the minimum design
criteria are summarized at the bottom of Table 6-2.
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Table6-2.  Monitoring Objectives and Associated Performance Needs

Monitoring Objective Monitoring Interval Avalilability of
Needed Aggregated National
Dataset
Public Reporting - Air Quality Hourly data Within an hour
Index (AQI)
Mapping 5 minutes to one hour. Within an hour
Exposure 1 minute to one hour Within an hour
Modding - Empirica modeling 5 minutes to one hour Within an hour
to support forecasting efforts
NAAQS Generaly 1 hour or 24 hour data Generdly not needed until fully
are needed vdidated by monitoring agency,
if lower level vdidated datais
available as per other monitoring
objectives.
Minimum Need 1 minute Within an hour

By focusing on two of the most critical elements of an information transfer
system (i.e., aminimum sample period of one minute, and moving data to be aggregated
nationally within an hour), it becomes apparent that utilizing state-of-the-art telemetry
systemswill play acritical role in information transfer systems for NCore. Much of the
other performance needs that can be identified are associated with the datalogger and
associated computer. Table 6-3 summarizes some of these additional performance needs.
Once again, an attempt was made to only define performance and not design criteria.
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Table 6-3.

Perfor mance Needs

National Core Network (Level Il and I11) Information Technology

Performance Need

Performance Criteria

Notes

Sample Periods 1 minute, 5 minute, and 1 hour data 1 minute to support exposure, 5 minutes
to 1 hour data to support mapping and
modeling. 1 hour datafor Air Qudity
Index reporting and NAAQS.

Sample period may need to be higher for
certain pollutant messurement systems
depending on method sample period and
measurement precision when averaging
smal time periods.

Data Delivery - 15 minutes within network Delivery every 15 minutes of 3 sample

- 1 hour nationdly intervals each 5 minutes a piece.
Exposure data could be supplied at 1
minute intervas for episode monitoring
and as needed.

Low Level - Last automated zero and QC Other low level validation may be

Vdidation check acceptable necessary

- Range check acceptable

- Shelter parameters acceptable

- Instrument parameters acceptable

Data Avallahility - dl gc data, operator notes, Createlog of dl monitoring related

cdibrations, and pollutant deta adtivitiesinterndly. Allow only

within network vaidated data to |eave agency network.

- Low leve vdidated pollutant data

externdly

Types of monitoring - continuous and semi-continuous

datato disseminate -
externdly

pollutant data

- accompanying meteorologicd data
- asociated manual method
supporting data (for instance FRM
sample volume).

Additiond datafor

- Status of ancillary equipment such

interna tracking as shelter temperature, power

surges, zero air system
Reevant site Latitude, longitude, dtitude, land Other steinformation may be necessary
information use category, scale of

representativeness, pictures and
map of area.

Remote cdibration

Ability to initiste automated
cdibrations on regular schedule or
as needed.

Reviewing - dlow for 1 minute data as part of
cdibrations eectronic cdibration log
Initidization of Need to be able to remotely initiate
manua collection these or have them set at an action
methods level from a specific monitor
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6.3.4.2 Other Performance Considerations

While some of the desired performance criteria can be identified in units such as
sample period or data delivery time, others are more qualitative in nature. The following
list identifies some of the other important considerations of an information transfer to
support NCore:

Allow for network time synchronization of all monitoring stations,

Have battery back-up, such as a UPS, to ensure no data loss during power outage;
Have information transfer system be self-initializing so that if power is
interrupted (even with a UPS) the system will go back on-line;

Provide graphical display of data;

Provide math operations of data; and

Automate AQS processing for NAAQS data after full validation in re-engineered
format.

6.3.4.3 Optimizing Costs of Telemetry Systemsto Support NCore

Although there needs to be an initial investment in upgrading information
technology systems to support NCore, there is an expectation that the added vaue to the
program by enhancing the timeliness and frequency of data delivery will more than
account for the cost. Also, since the performance criteria, presented in this section, lend
themselvesto utilizing state of the art telemetry systems, such as high speed internet and
satellite, there will no longer be a need for leased land lines to support low speed
modems.

Conventional Data Flow Model Possible New Approach for Data
Eachvslept_)llajevaym.n FIOW
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Dista
te
Local Stateflocal || MSA
Site I" Office
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l'&"’
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Ste Local
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\_If Local
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Figure 6.2 Figure 6.3

Ironically, many options for state-of-the-art telemetry systems are lower in cost
than conventiona systems. However, due to the cost and burden of implementing a new
system, many monitoring agencies are reluctant to pursue this kind of a project.
Consider the conventional data flow model in Figure 6.2 where there are five long
distance calls each time the network is polled.
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Now consider a possible new approach illustrated in Figure 6.3 which utilizes a
combination of modems and high speed internet with no long distance calls. The savings
from avoiding long distance calls can more than make up for the cost of the internet
connection and local phone systems. Then the cost of frequent polling can be
substantially reduced.

6.4 | ssues

Degpite the need to invest in many areas of the ambient air monitoring
program, investing blindly may never result in an improved system. Some
concerns that have been brought to the attention of the Technology Workgroup,
from both within the group and external to it, are identified below. As
appropriate, some possible solutions to each of these issues are aso presented:

Making the right choice for atechnology. For any one type of technology, there
may be severa choicesto consider. The most cost-effective choice right now
may be outdated in ayear. Making the right choice needs careful consideration
and, even then, the choice may till not be correct.

Transition from current to new technology. Need to consider things such as
downtime of systems and a contingency plan if new systemsfail.

Training of staff. New technologies may require ahigher level of expertise than
the old system it was replacing. Need to adequately plan for major shiftsin
technology.

Technical service. Need to consider what, if any, service plan would accompany
any new technology. This may affect the true cost of the technology. Also, need
to consider the responsiveness of technical service.

Use of proprietary software. Need to consider the issues regarding the use of
software that is not in the public domain.

Ability to transfer to new technologies at afuture time. Agencies need to be
careful to select technologies that do not prevent them from selecting a newer
technology down the road.

| dentification of appropriate technical specifications to be included on purchase
requests so that air monitoring agencies make the right purchase of equipment.
Thisis especialy important regarding technologies that may have similar

features; however, if the lower cost product isinferior, it may lead to substantially
greater problems to the end user. If purchasing agents are given an appropriate
amount of detail in the technical specification, selection of the inferior technology
may be avoided.
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6.5 Recommendations
From atechnology perspective, the following summarizes the recommendations:

support a hybrid network of PM monitors that provides for a substantial
divestment of filter based monitoring and investment in continuous monitoring;

optimize gaseous pollutant quality assurance, including automation of routine
calibrations at all sites;

clarify QA requirements when utilizing technologies for QA ptimization;
implement state-of-the-art information technology systemsthat can provide data
routingly in five-minute to one-hour intervals, with one-minute intervals for

episodes, and be aggregated nationally within an hour;

support investment in data management systems at the SLT level that could lead
to more efficient processing of data; and

accommodate, to the degree feasible, each of these areas to be included in the
grant process so that available grant monies can be used for these investments.
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List of Abbreviationsand Terms

Air Quality Index - An numerical and color coded index for reporting
timely air quality to the public for five magjor pollutants: ground-level
ozone, particulate matter, carbon monoxide, sulfur dioxide, and nitrogen
dioxide.

The systematic or persistent distortion of a measurement process which
causes errors in one direction.

Beta Attenuation Monitor - A monitor that uses a source and detector of
emitted beta particles to determine the collection of particul ate matter.

Correlated Acceptable Continuous (as currently applied) - A continuous
PM, s monitor collocated with a FRM having sufficient comparability to
allow for areduction in sample frequency of the FRM from daily to 1-in-3

days.

Continuous Ambient Mass Monitor - A monitor that measures changesin
pressure drop across afilter tape with particulate matter collected on it to
determine the concentration of fine particulate.

Clean Air Science Advisory Committee - A group charged with statutorily
mandated responsibility to review and offer scientific and technical to the
Administrator on the air quality criteria and regulatory documents which
form the basis for the National Ambient Air Quality Standards.

Data Quality Objectives - Are qualitative and quantitative statements that
clarify study objectives, define the appropriate type of data, and specify
tolerable levels of potential errors, that will be used as the basis for
establishing the quality and quantity of data needed to support decisions.

Federa Equivalent Method - A method for measuring the concentration of

an air pollutant in the ambient air that has been designated as an equivalent
method in accordance with 40 CFR Part 53.

Federal Reference Method

A measure of the mutual agreement among individual measurements of the

same property, usually under prescribed similar conditions, expressed

generaly in terms of the standard deviation.

Identifies one instrument as the sanctioned monitor for comparison to the
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NAAQS when there are multiple instruments measuring the same pollutant
a the same site.

REM Regional Equivalent Monitor - A potential new type of equivalent monitor
being proposed in this document that would be limited geographicaly inits
approval to where its performance has been successfully demonstrated.

SAMWG State Air Monitoring Working Group

SES Sample Equilibration System - A technology utilizing a Naphion® dryer
that allows sample flow streams to be conditioned to low humidity and
temperature.

STAPPA/ALAPCO State and Territoria Air Pollution Program Administrators/ Association of
Local Air Pollution Control Officers

TEOM Tapered Element Oscillating Microbalance - A particulate matter continuous

monitor that utilizes an inertial balance which directly measures the mass collected
on afilter by measuring the frequency changes on atapered element.
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Executive Summary

An enlarged continuous PM monitoring network will improve public data reporting and
mapping, support air pollution studies more fully by providing continuous (i.e., hourly) particulate
measurements, and decrease the resource requirements of operating alarge network of nearly 1200
filter-based reference particulate samplers. This document provides recommended directional
guidance to move forward in deploying a vaued continuous PM monitoring program operated by
State and local agencies and tribal governments. A range of topics are addressed, including
rel ationships between continuous and reference measurements, performance analyses of collocated
continuous and filter based samplers, recommended performance criteria, regulatory
modifications, and identification of outstanding technical issues and actions to be taken in the near
future.

This plan proposes a hybrid network of filter based and continuous mass samplers. The
hybrid network would include a reduced number of existing Federal Reference Method (FRM)
samplers for direct comparison to the National Ambient Air Quality Standards (NAAQS) and
continuous samplers that meet specified performance criteriarelated to their ability to produce
sound comparisons to FRM data. Two approaches for integrating continuous mass monitors are
proposed to maximize flexibility for agencies; an expanded use of Correlated Acceptable
Continuous Monitors (CAC), and anew Regiona Equivalent Monitor (REM) program. The CAC
approach would enable agencies to address any monitoring objective, other than direct
comparisons to NAAQS for attainment and nonattainment designations, while the REM approach
would serve any monitoring objective.

In either approach, if data produced by a continuous monitor differ from that produced by
the reference method, then monitoring agencies should seek to optimize the continuous method to
reduce those differences. If al established means to optimize the continuous method have been
exhausted, and the differences in data from the reference method and continuous monitor are still
not acceptable, then the continuous data can be adjusted to be more comparable to that of the
reference method. Adjustments will be allowed for the REM utilizing either raw data alone for
simple regression or a combination of raw data from the instrument and physical or chemical
parameters as necessary for multi-variate regression, so long as these parameters can be
appropriately controlled. For instance, ambient temperature is readily available and checked on a
routine schedule against a temperature standard asit directly factors into maintaining active flow
control of the instrument. For a CAC, any type of adjustment will be allowed with no limitation on
the parameters that can be used. At sites operating a continuous instrument that is not collocated
with areference sampler, assumptions will have to be made about the adjustment that is
appropriate to produce data that is comparable to a reference sampler. The general approach
proposed in this document is to determine geographical regions representing networks of sitesor a
sub-set of a network; for example, rural areas and small cities, where one adjustment is
appropriate for all of the continuous measurements. There isflexibility in the approval of
adjustments and regions associated with a CAC, whereas the adjustments and regions associated
with the REM will be restricted and subject to an independent review through EPA’ s Office of
Research and Development or asimilar entity.
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Three performance criteria are proposed to determine whether the adjusted continuous
measurements are sufficiently comparable to be integrated into the PM, s network. These criteria
are bias (relative to afilter-based reference method) between -10% and +10%, measurement
precision (datafrom 2 collocated continuous monitors) less than 20% coefficient of variance
(CV), and a correlation coefficient of 0.93 (squared correlation of 0.87) for aREM type monitor
and 0.90 (squared correlation of 0.81) for a CAC type monitor. The precision and bias criteria
are the result of a data quality objective (DQO) analysis that is based on data from the existing
PM, 5 network and an assumption that the annual PM, 5 air quality standard is the principal decision
driver. InaDQO analyses for the daily standard, continuous monitors, which provide what
amounts to a daily sampling frequency were demonstrated to have less uncertainty around a
potential decision than filter based referenced methods at lower sample frequencies, al other
things being equal. Thus, use of approved continuous monitors at sites near the daily standard
should be an improvement over filter based samplers with lower sample frequencies. Also, the
DQO result is conservative in that the goals estimate decision error rates for the “worst case’
scenarios. In casesthat are not “worst,” the DQO approach allows for additional flexibility
beyond the stated bias and precision goals. The correlation criteriaidentified provide an initial
attempt to quantify anecessary minimal value for this statistic. These values were selected based
on the empirical evidence of the current PM, 5 continuous monitoring network and a DQO exercise
to determine what observed correlation coefficient is acceptable for use with PM,, 5 continuous
methods. These performance criteria preferably would be demonstrated by monitoring agency
staff independently or in cooperation with instrument manufacturers under actual operational
conditions, a departure from the very tightly controlled approach used for national equivalency
demonstration. Continuous monitors would be validated periodically in recognition of changing
aerosol composition and instrument performance.

A paradlel effort to reduce the number of required FRM samplers nationally is under

consideration. This effort may provide the divestment needed to generate operational resourcesto
stimulate deployment of continuous mass samplers.
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Section 1. I ntroduction

This document presents a proposal for enhancing the continuous particul ate matter
monitoring in the air monitoring networks operated by State and local agencies and tribal
governments. The document addresses a range of topics including recommended performance
requirements, regulatory modifications, and identification of outstanding technical issues and
actions to be taken in the near future.

EPA isworking with the Clean Air Science Advisory Committee (CASAC) technical
subcommittee on particle monitoring; State and local agencies and tribal governments; and
consortiums of State and local agencies on a strategy to enhance deployment and utility of
continuous fine particulate mass monitors. This document is an important step in this cooperative
effort asit provides a basis for comment on our intended approaches. Subsequent regulatory
changes will be necessary to implement the directions in this implementation plan. Comments are
welcome from al interested stakeholders on this document as well as the national air monitoring
strategy it isintended to support.

The reader should be aware that the concepts and elements incorporated in this plan are
singularly and collectively complex therefore creating a communications challenge. Other
approaches were considered, but the potential drawbacks of a simplistic approach were not
acceptable. That is, it would have been easy to develop arigorous non-flexible program easily
communicable but conveying little motivation for deployment. Similarly, a program without
constraints would likely compromise data quality and interpretability. Thus, adecision was made
to accommodate both flexibility and data comparability at the expense of developing and
communicating a complex program.

The development of “acceptable” relationships between FRM measurements and
continuous monitors is stressed throughout this document. The reason for thisisthat so many
objectives relate to the FRM measurement (e.g., NAAQS comparisons, air quality index reporting,
air quality model application). In many instances, thereis no technical reason to expect
comparability between disparate measurement approaches. Such comparability is desired given
the utility of relating continuous measurements to a wealth of existing FRM data and to incorporate
areference marker. The downside of this approach isthat the value of an FRM measurement is
assumed or inferred to be greater than that of a candidate method, when in some cases the
candidate method may better reflect “true” characteristics of an aerosol. Thistopic is addressed
in more detail in Section 7.

Background

EPA is motivated to devel op the continuous monitoring program by the need to improve
public data reporting and mapping, support air pollution studies more fully by providing
continuous (i.e., hourly) particulate measurements, and to decrease the resource requirements of
operating alarge network of filter-based particulate samplers. This document also addresses an
important gap in technical guidance for the continuous particulate matter program, created in part
by a strong emphasis to date on compliance (FRM) and chemical speciation sampling.
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Approximately $170 million has been directed toward the deployment and operation of the
PM, s network since July 1997, and the PM, s network continues to operate at a cost of $42 million
annually. The mgjority of the annual expenses are for the operation and maintenance of the FRM
samplers, $26.5 million. The introduction of continuous particulate matter monitors capabl e of
addressing multiple objectives with reduced operator burden could produce desired network
efficiencies. For example, the cost of operating a FRM sampler on a 1-in-3 day schedule for a
year is approximately $19,000 (including operations, maintenance, data management, filters, and
quality assurance audits). The cost of operating one of the available continuous (hourly)
particul ate matter samplersis approximately $8,000. EPA does not expect that all FRM samplers
will be replaced; however, significant resources can be impacted by the use of more continuous
samplersin lieu of some FRM’s.

Assessments of existing criteria pollutant networks are being conducted as part of a
separate but parallel National Air Monitoring Strategy effort. These assessments are providing
direction for reducing the current number of PM, s FRM based on observed spatial redundancy
(due to relatively broad homogeneous fine aerosol behavior throughout the eastern United States)
and related factors. Such divestment in filter based methods is needed to support integration of a
more comprehensive continuous mass network, as well as preparing for future coarse particul ate
monitoring requirements. This comprehensive air monitoring strategy also has defined progressin
continuously operating PM monitors as a priority for implementation.

Over the last four years, many monitoring agencies have expressed a strong desire for the
development and acceptance of continuous methods for use as compliance samplers (i.e., federa
equivalent methods). This sentiment has been expressed in a number of venues including the Air
and Waste Management Association PM2000 Conference; through the STAPPA/ALAPCO
Monitoring Committee and the Standing Air Monitoring Work Group (SAMWG); and the CASAC
Technical Subcommittee on Particle Monitoring. The CASAC Technical Subcommittee on
Particle Monitoring met on January 22, 2001 in aworkshop session dedicated to continuous
particulate matter monitoring. Asaresult of that workshop, EPA wrote the first draft of this
implementation plan which was released in October of 2001. After presenting the concepts of this
implementation plan to SAMWG and the National Monitoring Strategy Ad-hoc Technology
workgroup, revision 1 of this document was released in January of 2002. On January 28, 2002,
the subcommittee met to listen to presentations and comments on revision 1 of thisimplementation
plan. Asafollow up to that meeting, CASAC produced aletter report to EPA on March 1, 2002
(EPA-SAB-CASAC-COM-01-003). Thisversion (revision 2) of the Continuous Monitoring
Implementation Plan has been edited to take into account the advice of the Subcommittee, further
work utilizing the DQO process and an ever-growing PM, s continuous monitoring data set. The
document provides further details on EPA’s proposal to enhance continuous PM monitoring. The
approach utilizes the data quality objective process to develop continuous monitor performance
specifications. State and local agencies and tribal governments would have a set of parallel
options through a new REM program and an modification of the existing CAC monitors provision.

The principal challenge implied within this document is maintaining an acceptable balance
between data quality and technological progress. The promulgation of the 1987 PM,, standards
included a performance-based approach to the acceptance of PM,, methodology. The current
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PM, s monitoring network has achieved relatively high data quality* due in large measure to the
requirement of design-based methods (i.e., monitors with virtually identical components) and a
thorough quality assurance program that followed through on a cycle of planning (data quality
objectives), implementation (field/laboratory quality control), data assessment and reporting tasks.
Risk in compromising data quality will emerge as an assortment of technologies are
accommodated in the network. Consequently, the success of this program will rely not only on the
initia data quality objective planning steps, but through a commitment to conducting the remaining
quality assurance tasks and retaining the flexibility to take appropriate action in the use of data
when systematic failures are encountered within the quality assurance system.

Document L ayout

Section 2 examines the available collocated FRM and PM, 5 continuous monitoring data.
This examination illustrates both the successes and challenges of implementing PM continuous
monitors. Sections 3 and 4 detail the applicability of the CAC monitors and the REM including
testing requirements and the approval process. Section 5 focuses on network design emphasizing
the suggested hybridization of FRM and continuous particulate monitors, and proposing a new
minimum number of required PM, s FRM sites. Section 6 provides the performance standards for
using PM methods and a description of the data quality objective process utilized to derive the
goalsfor precision and bias as well as a separate but related effort for a minimum correlation
coefficient. The data quality objective process recognizes a number of variables such as
measurement precision, population precision, sample bias, sample frequency, a 3-year standard,
and sample completeness in order to predict the confidence in a decision around an annual average
and adaily standard. Section 7 addresses the use of statistical transformations for each category
of continuous methods. The use of such transformations need careful consideration in terms of
number of variables, frequency of adjusting, and spatial scale of applicability. Section 8
describes options for approval of methods across a spatial scale. This section details how a
number of inputs such as aerosol composition using both monitored data and modeled data as well
as overlaying this output with natural geographic boundaries, such as how State lines or city
boundaries may be used. Section 9 provides design guidance on continuous monitoring methods.
Section 10 identifies how this effort to enhance a network of continuous particulate monitorsis
linked to the national monitoring strategy. Section 11 provides a summary of the potential
regulatory changes and schedule necessary to implement this plan. Section 12 provides a
repository of issues and action items.

¥ CY 2000 Quality Assurance Report of the PM, s Ambient Air Monitoring Program,”
U.S.EPA Office of Air Quality Planning and Standards, October 2001.
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Applicability

The scope and intention of this document is focused on addressing continuous particle mass
monitors that provide in-situ sampling/analysis capability producing outputs that can be aggregated
upward to 1-hour reporting periods (e.g., TEOM’ s and beta attenuation gauges). The approaches
proposed rely on the use of the data quality objective process to produce quantitative performance
standards. This process would in concept accommodate alternative particul ate matter
measurement approaches beyond the more traditional continuous mass methods, assuming
performance standards are achieved. Such acceptable examples that might provide a useful
alternative to the federa reference method include the use of a continuous speciation monitor alone
(e.g., sulfate only) or in combination with multiple speciation monitors (e.g., carbon, nitrate, and
sulfate), or other filter based methods that do not have current equivalency status (e.g.,
dichotomous sampler). The principles described in this document are not applicable to
measurement systems beyond particulate matter (e.g., utilizing particulate matter measurementsto
replace ozone or other discrete gaseous measurements).

Revision 2, June 21, 2002 Draft  1-4 Cont. Monitoring Imp. Plan



Section 2. PM,5 ContinuousFRM Réationships
Editors note for Revision 2:

The number of PM2.5 continuous monitors reporting data to the AIRS database continues to
grow rapidly. Asof April 15, 2002 there were 192 PM2.5 continuous monitors registered in
AIRS. 168 PM2.5 continuous monitors had data reported to the AIRS database. Initial review
of these data has occurred and the same general patterns appear to be holding with regard to
geographic and seasonal performance. Due to the effort necessary for analyzing a data set of
this size and timing of this document, a further analysis has not been provided for in this
revision. Analysis of PM2.5 continuous monitor performance are expected to be made as part
separ ate data evaluation efforts.

I ntroduction

This section represents an initia effort to compile relational analyses between continuous
and FRM data. Relationships between PM, 5 continuous and FRM monitors are synthesized from a
number of sources, including routinely collected data provided by State and local agencies and
datafrom available field studies. Thetask of comparing PM, 5 continuous data with FRMs was
accomplished by averaging the hourly continuous mass data between midnight to midnight, to
parallel the FRM operations. Genera information is provided first with a number of analyses
presented later in this section. A more detailed set of analysis are presented in Attachment A.

General Summary

Continuous monitors track FRM data with varying degrees of success across the country,
with amix of seasonal and geographical patterns affecting behavior. Analysesto date are
somewhat limited by the availability of relatively few formal field studies, and the current (and
temporary) situation where only one PM, 5 continuous method (the TEOM? operated at 50C) has
been widely deployed (Figure 2-1). Despite these limitations, there is an emerging understanding
that the best PM, 5 continuous monitor choice may vary from one monitoring agency to the next.
TEOMSs operated at 50C appear to predict FRM measurements in locations where volatile losses
areminimal. Examplesinclude sites with sulfate dominated aerosols in the Southeast (the
Carolinas and Georgia) throughout the year and northeastern and upper Midwest (Ilowa and
Michigan) locations during the summer. The prevalence of winter month underestimates in certain
areas suggests that the TEOM operated at 50 C exacerbates volatile losses during cool conditions
when the difference between operational and ambient temperature is greatest. Converting the 50C
TEOM to a30C TEOM with a Sample Equilibration System (SES) should reduce cool season
volatile losses. Anayses comparing collocated 50 C and 30 C TEOMs with the SES and FRMs at
sitesin North Carolinaand New Y ork State indicate improved comparability to the FRM for the
30 C TEOM with the SES.

Manufactured by Rupprecht & Pataschnick.
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Figure 2-1 Percent of PM 2.5 Continuous M ethods used Nationally
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The beta attenuation monitor (BAM)? is operated at several locations (second in number to the
TEOM) throughout the western United States with alimited number of new locations in the east.
The California Air Resources Board and other organizations sponsored afield study of several
major PM, s commercially available monitors indicating high performance of the BAM conducted
during relatively volatile aerosol conditions.* EPA’s Environmental Technology Verification
Program (ETV) included two test Sites; one in Pittsburgh, PA in the summer of 2000; and onein
Fresno, CA in the winter of 2000-2001. This verification program included a number of PM, 5
continuous monitors being deployed by State and local agencies including the BAM, the TEOM
operated at 50C, the TEOM operated with the sample equilibration system at 30C, and the
CAMMS®. While the verification reports do not offer conclusions as to the performance of the
monitors, ingpection of these reports indicates that the Met One BAM performed consistent at both
test sites. The final verification reports from these field studies are available from the U.S. EPA
web site.®

The Nephelometer is used at many sites in the Pacific Northwest. This monitor can have
advantages over PM 2.5 continuous methods with respect to its ease of operation. However,
Nephel ometers can have problems with high humidity and care should be taken to assure sample

3Manufactured by Met One Instruments.
‘Reference the CARB report here.
SManufactured by Thermo Andersen.

*Environmental Technology Verification Statements and Reports:
http://www.epa.gov/etv/verifrpt.htm#07
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streams are conditioned so as not to have moisture interfere with the scattering output. There are
several manufacturers of Nephelometers, so care also needs to be taken when comparing data from
amonitor at one site to another. Although Nephelometers do not provide for a direct output of fine
particul ate concentration, they can be useful when calibrated againgt filter based methods to
provide for diurnal and day to day signal of fine particulate.

Analysisof the Variety of Relationshipsfor 47 Collocated PM, s Continuous and FRM Sites

The AIRS database included 11 sites with at least a years worth of collocated PM., 5
continuous monitoring and FRM data based on a Spring, 2001 retrieval. An additional 36 sites
were included for analysesif they had at |east 3 quarters of data with at least 11 valid collocated
pairs per quarter for atotal of 47 sites (Figure 2-2) forming the basis for the analyses presented in
this section.

Figure 2-2 Map of 47 Sitesused in PM, s Continuous M onitors Analyses
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I nter comparisons of FRMs and PM, s Continuous Monitoring Data:

Of the 11 siteswith at least 4 quarters of complete data, 8 sites used TEOM monitors with
the factory installed correction factor applied for the entire data set. Thisfactory installed
correction factor adds 3 ug to the intercept and 3% to the dope for data coming froma TEOM. A
table summarizing the range of concentration values from each of the FRM and continuous
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monitors at these sites is provided below:

Table2-1 Concentration Rangesfor 8 Siteswith Collocated PM2.5 FRM and TEOM Monitors

Primary Concentration Range of Data (ug/m?)
MSA SitelD N M onitor

Type Mean SD Min Q1 | Median | Q3 M ax
Continuous 14.50 6.42 1.37 9.85 13.46 18.88 34.75

Aiken, SC - Augusta, GA 450317 000 144
FRM 14.49 6.55 2.40 9.75 13.00 18.00 34.20
Davenport, 1A - Moline- | 19163001 Continuous 12.00 6.49 292 | 726 | 1053 [ 1530 [ 4881

' 453
Rock Island, IL 5 FRM 12.81 731 230 | 730 | 1150 | 1690 | 46.70
Continuous 16.23 8.05 2.66 10.29 14.45 20.95 64.02

Winston - Salem, NC 370627 002 525
FRM 16.89 8.70 1.60 10.60 15.00 21.70 69.70
Continuous 15.40 9.26 4.69 8.85 12.85 19.24 85.38

New York, NY 360005 011 295
FRM 15.21 9.17 3.60 8.30 12.30 20.00 53.00
Continuous 14.41 6.74 -17.7 9.90 13.02 17.94 45.83

Pensacola, FL 120343 000 214
FRM 14.03 6.89 1.00 8.60 12.70 18.41 49.30
Continuous 16.68 12.00 1.21 7.27 13.19 22.50 68.92

Pittsburgh, PA 420043 006 344
FRM 20.87 13.39 3.10 11.00 17.20 26.55 78.50
Continuous 15.02 6.89 2.78 10.00 13.66 18.98 45.88

Raleigh-Durham, NC 37182 001 389
FRM 15.59 7.52 3.00 10.10 14.40 20.00 52.80

Revision 2, June 21, 2002 Draft  2-4 Cont. Monitoring Imp. Plan



Primary Concentration Range of Data (ug/m?)
MSA SiteID N Monitor
Type Mean SD Min Q1 | Median | Q3 Max
Continuous 13.30 6.39 3.38 9.08 11.87 15.48 44.42
Seattle, WA 530373005 340
FRM 12.64 7.25 2.80 7.80 10.95 15.40 46.90
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Inspection of Table 2-1 indicates that most of the sites appear to produce similar PM2.5
concentrations regardless of whether an FRM or TEOM isused. Only the Pittsburgh, PA site
showed a large discrepancy between the mean of the FRM and PM 2.5 continuous monitor. Dueto
this discrepancy, the Allegheny County monitoring staff were contacted to confirm the operation of
the TEOM and use of default corrections factors. While the operation of the instrument was
determined to be correctly identified, it was mentioned that the Site islocated in a community
orientated location in close proximity to alarge local source.

Scatter plots were produced for each of the 11 sites with at least a years worth of complete
data. Datawere plotted for each day where both a FRM value and a corresponding average 24-
hour continuous PM, s value were available. Separate plots for linear and log-normal
concentrations were plotted for each site. The scatter plots can be separated into several
categories: scatter plots with good agreement most of the time - illustrated by most points being on
astraight line (Figures 2-3 through 2-6 and 2-9); scatter plots with asmall but discernable amount
of spread about the best fit line - asillustrated by a mild spread about the best fit line (Figures 2-7
and 2-8); scatter plots with good agreement part of the time and poor agreement in others -
illustrated by alarge increasing spread with concentration (Figures 2-10 and 2-11); and scatter
plots that do not appear to correspond well with any pattern - illustrated by alarge spread about
the 1.1 relationship regardless of the concentration (Figures 2-12 and 2-13).

These first four figures represent sitesin the southeastern United States where the PM 5
continuous monitor appears to track the FRM reasonably well:

Figure2-3  Raleigh-Durham, NC Figure2-4 Winston-Salem, NC
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Figure2-5  Aiken, SC - Augusta, GA Figure2-6  Pensacola, FL
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The following scatter plots represent cities in the Northeast with some discernable spread
about the best fit line, but not severely distorted.

Figure2-7  New York, NY Figure2-8  Pittsburgh, PA
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The following figure is from a northwest site. The scatter plot shows a good fit about the best fit
line.

Figure2-9  Seattle, WA
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These figures, using data from sites in the upper mid-west, represent a clear spread with
concentration. Thisislikely an effect of seasonal aerosol changes.

Figure 2-10 Davenport, IA Figure2-11 Grand Rapids, M|
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These figures represent data from air sheds where the TEOM and FRM do appear to
correspond well.
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Figure2-12 El Paso, TX Figure2-13 Boston, MA

nOTINMA Onea )

[ —
]

3

2

£ £ o
FId Corwanireriors (ug/m )

DORITNA (Laathen 1)

Il - . B

Iforiegm Cneaskaltn] (og/m?)

2 3 =2
n{FRM Cormmrrtrarien Cuns/m-s) -2 -1

'3 B 3
IR Ennemrtratian fup/me

Correéation between PM, s Continuous Monitorsand FRMs

Another way to look at the datais to evaluate the goodness of fit between a model using
PM, 5 continuous data to explain FRM measurements. The map below (Figure 2-14) illustrates the
correlation coefficient (R?) at each of the available 47 sites. All 47 sites are able to be used
because alinear model will not affect the correlation regardless of whether a site specific model
is used, the standard correction factors are applied or no model isused at all. The map also
indicates that geographical area playsalargerole in how high a correlation coefficient is
observed. Thisislikely due to the aerosol encountered at specific sites, the concentration of fine
particulate and an effect of the season. Areas exhibiting high correlation include the Southeast,
Northwest and selective locations of the Northeast. Areas with poor correlation are likely the
result of either regional scale winter time volatilization as demonstrated in lowa and Kansas or
micro-scale to urban-scale influences of local sources such asin Boston and El Paso.

Figure 2-14 Correlation between FRMsand PM, s Continuous Monitors
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Bias by Season

In many air sheds across the United States the species and concentration of the aerosol
encountered varies by season. Changes in the species and concentration of the aerosol can lead to
changes in performance of a PM, s continuous monitor. In theillustration below the spread of bias
is presented for those sites with at least 4 quarters of complete data. Bias data were calculated by
comparing the FRM and collocated continuous monitoring data for days when both instruments
produced avalid 24 hour value. Since some monitoring agencies choose to use a standard
correction factor in the reporting of their data while others did not, each set of data was first fit to
it'sown linear model and then the bias were calculated by quarter. Additional graphics depicting
the bias by quarter for those sites without 4 complete quarters are available in attachment 1. The
tighter the fit between season the better the opportunity to use that continuous instrument to produce
FRM-like measurements. Generally, cooler quarters produced the largest negative biases. Thisis
likely dueto the larger difference between the operating temperature of the TEOM and the ambient
temperature of the atmosphere. The relatively high operating temperature of the TEOM during
these cooler months leads to evaporation of a portion of the aerosol that are collected on afilter
based sampler.
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Figure2-15 PM2.5 BiasDatafor TEOM Monitorsby Quarter
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Analysis of the Acceptability of the Relationship relative to the Data Quality Objective
Processand Class |11 equivalency.

In the section above, afew of the sites appeared to have PM, 5 continuous monitors that are
replicating the FRM measurements very well with other sites not performing well and many sites
in between. A site may be expected to replicate the FRM very well by virtue of having a scatter
plot close to unity, a high correlation coefficient and alow bias. But with avariety of
performances across sites, at what level should a site be considered acceptable? In this section
data from 160 collocated FRM/FRM sites and 47 collocated PM, 5 continuous/FRM sites are
compared to various levels of the Data Quality Objective (DQO) process and the equivalency
criteria. For the DQO criteria, precision and bias statistics are determined for each site and
results are presented as a function of the percentage of sitesthat satisfied the criteria. For the
equivalency criteria, linear regression is performed for each site and results are presented as a
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function of the percentage of sites that satisfied the criteria.

Table 2-2 Percentage of Collocated Sites meeting individual DQO and Equivalency Criteria

Critara e Calocaed FRMIFRM. | e GoningousStes
(% of sites meeting criteria)

Data Quality Objective

Bias 5% 86.9 34.0

Bias 10% 97.5 53.2

Precision 5% 28.1 0.0

Precision 10% 68.8 12.8

Precision 20% NA 61.7

Equivalency

Slope (1+0.05) 775 91.5

Intercept (£1 Q) 82.5 97.9

Correlation ($0.97) 66.2 10.6

Interpreting Table 2-2 leads to several observations:

C

Evaluations of the collocated FRM/FRM sites against the existing goals of +10%
bias and £10% precision, indicate that precision is the limiting factor. Most
(97.5%) of the sites meet the bias goal and 68.8 % meet the precision goal. As
will be demonstrated in section 6, bias strongly influences the uncertainty of a3
year mean, while precision has little effect due to the large number of samplesin 3
years of data. Therefore, we have confidence that the FRM network is performing
well, asindicted by 97.5% of the sites meeting the bias statistic.

Evaluating the FRM/FRM sites against the existing criteriafor Class||
equivalency’ indicates that correlation is the limiting factor with 66.2% of the sites
passing. That’simportant since we believe we have awell-operating PM, s FRM
network; however, over one-third of the siteswould fail the Class 111 equivalency
testing criteria. If acollocated network of FRM cannot largely meet the

40 CFR 53
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equivalency criteria, it will be very difficult for a network of FRMs collocated
with PM, s continuous monitors to meet this criteria

C Evaluations of the collocated FRM/continuous sites against the existing goals of
+10% bias and £10% precision indicate that precision is aso the limiting factor
with 53.2 % of the sites meeting the bias goa and only 12.8 % meeting the
precision goal. As mentioned above and demonstrated in section 6, bias strongly
influences the uncertainty of a 3-year mean, while precision has little effect due to
the large number of samplesin 3 years of data. If the precision goa could be
reduced to +20%, then 61.7% of the sitesin the analysis would have satisfied this
criteria. Although an even less stringent precision goal could potentially be
chosen, bias has now become the limiting factor for performance of the continuous
monitors. While precision could potentially be relaxed and we would still have a
high degree of confidence in the 3 year annua mean, the need to monitor for other
monitoring objectives necessitates controlling precision to some degree. A
detailed explanation of the DQO process will be explained in section 6.

C Evaluating the FRM/continuous sites against the existing criteriafor Class 11
equivalency indicates that correlation is the limiting factor with 10.6% of the sites
passing. If it can be demonstrated that the continuous monitors are producing FRM-
like measurements that meet the goals established in the DQO process rather than
the equivalency criteria, than the correlation criteria becomes irrelevant.

Note: In addition to this analysis the EPA has produced assessments of the quality of the PM, 5
monitoring program for the currently operating FRMs for calendar year 1999 and 2000. The
calendar year 1999 report isfinal and can be reviewed on-line at the EPA web site:
http://www.epa.gov./ttn/amtic/. The calendar year 2000 report isin review and a draft copy can
be obtained from the same web address.

Analysis of Collocated TEOMswith a FRM

In New Y ork State two sites have operating collocated TEOMswith aFRM. Additionally,
asitein Raleigh North Carolinaalso hastwo TEOMs and a FRM. At each site one of the TEOMs
isrun with an operational temperature of 50C, while the other is operated at 30C and utilizing a
Sample Equilibration System (SES). Data are compared to the operating FRM at the sites, which
for al 3locationsisaR&P 2025 FRM. The site with the longest record of datais located at
Pinnacle State Park in Addison, NY. Thissiteislocated in arural area of New York’s Southern
Tier. Theillustration below provides some indication of the improvement a TEOM operated at 30
degrees C with a SES can have over operating the conventional TEOM at 50 C. The improvement
is most pronounced in the cold weather months of November through March. A table summarizing
regressions for all 3 sites by month is available in attachment A.
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Figure2-16 Slopeof TEOM/FRM at Pinnacle State Park, NY
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Data courtesy of New York State Department of Environmental Conservation and University of Albany, Albany
NY.

Conclusion

Although this analysesis very limited it’s becoming clear that some areas of the country
may already be operating PM continuous monitors that produce data with smilar quality to that of
the FRM. If amechanism to approve the use of these continuous monitors could be made where
the performance of the instrument is defined to be acceptable than alarge resource savings may be
gained by divesting of some of the FRM operations. Other areas of the country may not be
producing PM 2.5 continuous data that could be used to replace the FRM. For these aress,
agencies may need to pursue improvements to their instrumentation or new technol ogies altogether.
Comparing the performance of sites that have a collocated FRM/FRM pair with a collocated
FRM/continuous pair to the expected equivalency criteriarevels that the correlation statistic (R
$0.97) would be the limiting factor for either FRMs or continuos monitors to meet equivalency.
Section 6 of this document examines the performance standards of PM 2.5 continuous monitorsin
detail.
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Section 3. Enhanced Correlated Acceptable Continuous M ethods (CAC)

Enhancements to the existing provisions for CAC monitors are being proposed in concert
with anew REM program to provide agencies with options to enhance their network of PM
continuous monitors. Rationale based on data comparability for selecting the CAC or REM
vehicleisdiscussed in Sections5 and 6. The basic premise of arevised CAC isto provide
flexibility in method selection for PM monitoring sites that are not needed for direct comparison to
the NAAQS and for sample frequency relief. These siteswould be alowed to use CAC monitors
if they meet specified performance criteria. While the current provisions for CAC(s) only allow
for areduction in sample frequency of the accompanying FRM/FEM, the provision under
consideration would aso alow for a continuous monitor to be approved for use without the
collocation of a FRM at sitesthat are not required for the NAAQS. This additional flexibility is
being considered for CAC monitors since agencies are not utilizing the currently defined CAC and
it would be better to enhance the usefulness of CACs rather than to have another provision in the
regulation. This approach would potentially be targeted for those agencies that need to monitor for
anumber of monitoring objectives other than NAAQS attainment decisions. Thus, while the CAC
that is not collocated with an FRM cannot be used for attainment decisions, it can be used to meet
all other applicable monitoring objectives, such as: public reporting, trends, mapping, and
exposure. By alowing aportion of the currently required FRM sitesin a network to be substituted
with continuous monitors meeting performance based criteria, the monitoring agencies can realize
areduction in resource requirements while maintaining data delivery with an acceptable defined
level of quality. Also, some of the remaining FRM sites would be collocated with the same
continuous methods as the CAC'’ s to provide the performance data for ongoing assessment of the
continuous method. These revised CAC’swould be different than the conventional FEM’s in that
they could only replace alimited number of sites and the CAC met the performance criteria
specified in Section 6 - Performance Standards for Continuous Monitoring. CAC’swould be
different from REM’ s in that they could not be used for direct attainment decisions unless
collocated with a FRM and meeting the performance criteriaidentified in Section 6. Also, there
would be much more flexibility in the use of data transformations as described in Section 7 - Data
Transformation Policy and Guidance. This section describes the current provisions for CAC
monitors and lays out the potential scope of using CAC'’sin arevised network.

Performance Criteria

There are two sets of performance criteriato consider. Thefirst set of criteria arethe
performance standards for acceptance of a method including individual criteriafor bias,
measurement precision and correlation. These criteria are provided for in section 6 with bias and
measurement precision based upon the goal's for measurement uncertainty as developed in the data
quality objective process for the PM,s monitoring program. A correlation coefficient isalso
included and is based on a DQO type exercise and an evaluation of the current network. Sincethe
CAC isnot used for regulatory decision making, the specific criteriafor precision, bias and
correlation at a site or network of siteswill remain “goals’ and not requirements. The second type
of criteriaare for on-going evauation that the method is providing data of sufficient quality for its
intended monitoring objective. These criteria are the same performance standards devel oped for
measurement uncertainty in the PM, s monitoring program and are aso presented in Section 6 of
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this document.

Testing Requirements

There are anumber of testing requirements that need to be considered. These testing
requirements are intended to be designed so that State and local agencies can readily implement a
field testing program to pursue a CAC for usein their network. The table below identifies the
suggested criteriaand rationale for CAC's:

Table 3-1 Test Specification for PM,5 CAC’s

Testing Requirement

Suggested Criteriafor
CACs

Rational for Criteria

Number of Test Sites

1 onasiteby sitebasisor
minimum of 2 for a network
(see Table 3-2 below)

Need to demonstrate that the
method can meet performance
criteriaat a specific site or multiple
locationsin a State or local network.

Number of FRMs per site for
generating baseline datain testing

1 - However strongly suggest
locating test sites at collocated
FRM precision sites to assure
control of FRMs and to have
high sample completeness

Precision of FRM can be assumed
from FRM network precision
statistic

Number of Candidate Samplers

Encourage 2 for first CAC
site, 1 each for each additional
site tested.

Need to have collocated candidate
CACsin order to calculate
measurement precision of the
continuous method for at least one
sitein the network.

Number of hoursto make avalid 24
hour sample for comparison to the
FRM

18

75% compl eteness of the 24 hour
period

Length of testing

All 4 seasons - however testing
can begin and end at any point
during the year

Need to assure that changesin
aerosol or meteorology related to
changes in season can meet
performance reguirements.

Number of data pairs- Primary
Monitors, both the FRMs and the
candidate CACs

90 per site with at least 20 per
season
Seereferencein section 7

Expected to be similar to 1 in 3 day
sample frequency at 75%
completeness for four seasons

Number of data pairs -
Collocated FRMs

Asfound in network

Use existing collocated FRM
precision sites

Number of datapairs -
Collocated candidate